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Heat Dissipation from Conductors 


N OT so long ago the electrical engineer would have been shocked by the idea of intro- 
ducing water into the conductor system of an alternator to dissipate the heat generated 
by the current and thus achieve a saving of copper. Since those days, however, we have 
seen first the introduction of the hydrogen-cooled alternator and now, more recently, 
the water-cooled stator. The first example of the water-cooled stator, the production of 
Metropolitan-Vickers Electrical Co., Ltd., was described in the Electrical Review of 
14th December last. In this issue a further development by the General Electric Co., 
Ltd., is dealt with. 

It is said that “ the direct cooling introduces the minimum of interference with 
established methods of stator construction, and that additional complications introduced 
by liquid cooling are only justified where the weight of the stator becomes the limiting 
factor.’” This brings into the limelight the opposing ideas of dissipating the heat by 
some means or other, and introducing an insulating material which will stand up to the 
heat generated by the current in the conductor; for instance, the glass and silicone 
insulation introduced for motors and other rotating plant in recent years. 

Water cooling of alternators seems to be considerably less complicated so far as 
the equipment involved is concerned, than does cooling by hydrogen. Cooling by 
liquid (in this case oil) has been accepted and successful for a very long time in the case of 
transformers; here the system is often a dual one in that, in turn, the oil is cooled by air. 
Cooling of motors by air has been long used with success although this involves the 
complication of a fan. And in the smaller sizes of motor, at any rate, we have been 
directing our attention to the dissipation of heat in this way with conspicuous success. 

Why not, then, introduce liquid cooling for motors, at any rate the very large ones, 
such as those used for heavy steel mill rolling drives? Motor ratings have been 
increased considerably for standard frame sizes by the introduction of insulating 
materials which will stand up to the higher temperatures; but could we not give more 
thought to the dissipation of heat, instead of guarding against its effects? It might 
prove more economical. 

Similarly, in the case of cables, could we not devote more attention to heat dis- 
sipation. Ina limited sense this has been done for a long time by virtue of the different 
types of installations of cables in the ground, but is there not a possibility of direct 
cooling? These questions appear to be the salient ones facing designers to-day. 
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ELECTRICAL SYSTEM PROTECTION 


Mr. I. A. Reid opens his article “ Busbar Protec- 
tion ” in this issue with the words: “ In the early days 
of electricity supply the protective equipment for plant 
connected to station busbars was relied upon to dis- 
connect the fault power in the event of a fault occurring 
on the busbar installation.” We would go further and 
say that in the earliest days of electricity supply things 
like fault power and rupturing capacity, etc., were 
very little understood; in fact these and allied subjects 
are still being actively investigated. 

Mr. Reid’s article is therefore a timely and valuable 
contribution to current research work, while his 
excellent survey of the various systems of protection 
available will serve as an informative source of 
reference to very many practical men in various 
branches of electrical engineering—particularly 
supply, industrial contracting, and circuit-breaker 
manufacturing. Probably the keystone of the article 
is the phrase:—“ The study of the effect of fault 
current transients has led to the development of the 
high impedance relay and has enabled the performance 
of biased schemes to be predicted accurately.” 


CRYSTAL GAZING 

We publish in this issue an article from a corre- 
spondent suggesting a “ research into ideas,” by which 
he means the exploration of the best and most likely 
avenues of future electrical progress. He invites 
readers to look ahead and imagine what electricity’s 
part will be in the world of, say, A.D. 2000, in order to 
indicate the directions in which basic research starting 
from present elements will be likely to produce the 
most profitable results. 

He illustrates his theme by two or three tentative 
suggestions and it would be interesting (and probably 
useful) to have other people’s ideas for publication. 
The author reminds us that many achievements now 
regarded as commonplace were once considered to 
border on the fantastic, some of the conceptions of 
H. G. Wells for instance. 


ELECTRIC LOCOMOTIVE PERFORMANCES 


The ability of the French Railways’ single-phase 
50 c/s rectifier locomotives to start against very heavy 
loads has often been commented upon. It has become 
a commonplace to say that a BB ignitron locomotive is 
capable of starting heavier trains than the CC of the 
older systems of electric traction. In fact, the 
BB 12,000 class locomotives in service on the Lille- 
Valenciennes-Thionville-Strasbourg system are per- 
mitted to haul trains of 1,650 tonnes in normal traffic 
on the rising gradients of 10 and 11 in 1,000 which are 
found on this line. This weight does not, of course, 
represent a maximum, as under ordinary traffic con- 
ditions there must be a margin of power in reserve. 

Numerous trials were carried out with trains of 
over 1,650 tonnes. In May, 1955, five days after 
delivery, the BB 12006, the first locomotive of this 
class with modified gear ratios, started with ease a train 
of 1,710 tonnes on a rising gradient of I in 100. 
Several weeks later the same locomotive started twice 
in succession a train of 2,007 tonnes on the same 
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gradient. In the months that followed, during trials 
undertaken between Valenciennes and Thionville with 
locomotives of the same class, to check current con- 
sumption and the degree of heating of the motors, 
trains of up to 1,860 tonnes were frequently hauled 
without any adhesion difficulties being encountered 
and without any undue degree of heating of the motors. 
News of such performances will be of the greatest 
interest to electric traction engineers in this country. 


TRADE WITH CHINA 


For some time past we have advocated the revision 
of the embargo upon the shipment of certain products 
to China, considering that there was little “ strategic ” 
reason for its continuance in the existing form. We 
are consequently gratified at the Government’s decision 
to break away from the “ China Committee’s ” rules 
. the extent of lining up the Chinese with the Russian 
ist. 

We have been losing ground in China while some 
nations who are not members of the China Committee 
have been benefiting from our observance of the rules. 
Among the goods affected by the relaxation are some 
electric motors and generators, machine tools, internal 
combustion engines, scientific instruments and railway 
equipment. China is now fast developing and should 
present many opportunities for British manufacturers. 


SYSTEM IMPROVEMENTS 


Statements made during the past week concerning 
the plans of two Area Boards for the current year 
indicate that more generous capital expenditure alloca- 
tions are being sanctioned. This is welcome news, 
for the restrictions imposed in the autumn of 1955 have 
resulted in the slowing down of urgently needed 
reinforcement works. The growing number of com- 
plaints of poor supply, although probably induced by 
the spread of television, is nevertheless a sign that 
systems are becoming overloaded in many parts of the 
country and need strengthening. 

As Mr. W. A. Gallon, the deputy chairman of the 
South Wales Board, pointed out in announcing that 
the Board’s authorised capital expenditure for 1957-58 
was £6,900,000 (a record figure), the electricity supply 
industry is already absorbing a very large proportion 
of the total national investment for the construction of 
new power stations, including nuclear ones, but this 
heavy investment cannot effectively be used without 
adequate distribution networks. 





POWER CONVENTION 





The ninth British Electrical Power Convention is 
being held at Eastbourne from |7th to 2Ist June and 
next week’s Electrical Review will be a special pre- 
Convention issue. Besides full details of the pro- 
gramme it will contain a portrait in colour of the 
President, Sir Josiah Eccles, an article on “ East- 
bourne and its Neighbourhood,” details of the 
equipment which will be seen at the Electrical 
Exhibition, and a comprehensive schedule of power 
stations in Great Britain with a coloured map 
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Busbar Protection 


Theory and Application of Modern Systems 


By |. A. REID, B.Sc.Tech., A.M.1.E.E.* 


IN the early days of electricity supply the protective 
equipment for plant connected to station busbars was 
relied upon to disconnect the fault power in the event of 
a fault occurring on the busbar installation. Damage 
resulting from busbar faults in the middle 1930’s indicated 
that the protection afforded was inadequate and since 


SECONDARY E.M.F. 





























then various forms of unit protection have been applied. 
The complexities of the earlie, high speed systems have 
led to a re-examination of the simple balanced current 
(Merz-Price) scheme. The study of the effect of fault 
current transients has led to the development of the high 
impedance relay and has also enabled the performance of 
biased schemes to be predicted accurately. In this article 
the schemes now employed and the theory behind them 
are discussed and notes are given on the application of 
busbar protection to various types of circuit-breaker 
installation. 

In a current balance scheme the secondary windings of 
two or more current transformers are connected in 
parallel. If the algebraic sum of the primary currents is 
zero, the sum of the secondary currents will likewise be 
zero and a relay connected across the paralleled secondary 
windings will not operate. This is indicated in Fig. 1; 
a relay connected across equipotential points, X, X! or 
Y, Y? will not operate. 

Differences between the characteristics of the current 
transformers may cause current to flow in the relay even 
for primary currents which summate to zero, and if this 
“spill” current is sufficiently large mal-operation of the 
relay will result. The current transformer characteristics 
must therefore be matched up to the maximum fault 


Ip I, 





Ip 
I) = PRIMARY CURRENT Rs 


I, = SECONDARY CURRENT 
T= MAGNETISING CURRENT 





level. This alone, however, is not sufficient to guarantee 
stability as will be seen by the following analysis. 

The fault currents encountered on power systems are 
not simple sinusoidal quantities but contain a transient 
component and may be represented by the equation 

i= I (sin wt + e™) 

which is in effect alternating fault current with a super- 
imposed unidirectional transient. In considering the 
effect of the transient it is convenient to represent a 
current transformer in its simplest terms as a shunt 
magnetising path and a secondary resistance to which is 
added the secondary burden, as shown in Fig. 2. 

The flux in the magnetic circuit may be calculated from 


the equation 
dd 10% 
= —8 = Vv dt 
v=N dt * 1° and ¢ N 
where N = number of turns, 
v = voltage across winding. 

A unidirectional voltage applied to an inductive 
circuit produces a current, the rate of rise or fall of which 
is proportional to the applied voltage at any instant. The 
inductive effect of the circuit will maintain a current even 
if the supply voltage is removed. At all times the secondary 
current is equal to the primary current minus the 





Fig. 3 . 
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magnetising current. Fig. 3a shows the d.c. component 
of primary current and the corresponding secondary 
current. From Fig. 2 it will be seen that the voltage 
energising the magnetising branch is equal to the product 
I,,.. (Rs + R). The dic. component of flux therefore 
rises or falls at a rate dependent on the positive or negative 
value of this product at any instant, and is shown in Fig. 3b. 
The flux due to the steady-state a.c. component is shown 
superimposed on this curve. The magnetising current 
follows the flux curve shape if the current transformer is 
unsaturated; the effect of saturation is shown in Fig. 3c. 


* Metropolitan-Vickers Electrical Co., Ltd. ~ 
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It will be seen from Fig. 3b that the maximum value of 
flux approximates to the value at infinite time of the 
flux wave which would be produced if the magnetising 
voltage Vu. was equal to 
nI, (Rs + R) 
This value can be determined as follows: 


10°n I, (Rs + R) fe ie 
N : 


10 n I, (Rs + R) 
Nk 


dc. —~ 








The flux produced by the steady-state current is: 
4... — 1°n] R +R) oe 
ac, ~ N a 


ul 
2w 


sin wt dt 





_ 108n I, (R; + R) 
N, 
where n = turns ratio 
I, = primary current 
R,; = current transformer secondary resistance 
R = resistance of burden. 

The d.c. flux value is seen to be : times the maximum 
steady-state a.c. value. In a 50 c/s system with a three- 
cycle time constant the ratio 

maximum flux due to d.c. transient 


, = 188 
maximum flux due to steady-state a.c. 
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Single pole type FV2 high 
impedance relay for earth 
fault protective systems 
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so that to transform the fault current wave correctly a 
saturation voltage approximately twenty times that 
required to transform only the a.c. component is necessary 
in a current transformer. 

- Where a number of current transformers are connected 
to a relay as in a busbar protection scheme it is possible 
for the current distribution in the primary windings to 
be such that those transformers each carrying only a 
portion of the fault current completely transform the 
d.c. transient whilst the single transformer on the faulty 
circuit is completely saturated by it even if identical 
current transformers are employed. This is the worst 
condition for stability. 


Current Practice 


Based on the above information the high impedance 
relay has been introduced. 

During periods when current transformers are completely 
saturated by the d.c. component the a.c. input produces 
no flux change and there is no output. Under these 
conditions the inductance of the winding disappears and 
the winding appears as a resistance equal to the “ copper ” 
resistance only. 

It follows, as indicated in Fig. 1, that the maximum a.c. 
voltage that can be applied to the relay with one current 
transformer completely d.c. saturated and the second 
completely unsaturated will be: 

v = [(sin wt + e™)(R, + 21) 
a a OS eer (3) 

From these considerations it is apparent that it is the 
voltage required to operate the relay rather than its 
current setting which determines the stability level which 
will be attained with given current transformers. Provided 
the voltage setting is in accordance with the above results, 
stability will be obtained up to the fault current I. It is 
thus seen that saturation of current transformers is 
permissible and correct’ reproduction of the primary 
current is unnecessary provided a satisfactory voltage 
setting is adopted for the relay. 

The value of I,,,,. to be used in the setting voltage 
formula is the r.m.s. value of the asymmetric current wave. 
If the relay is made insensitive to the d.c. component then 
the calculation can be based on the r.m.s. value of the 
symmetrical component only. 

The relay employed is of the attracted armature type 
and incorporates a capacitor which renders the relay 
insensitive to the d.c. voltage. The voltage range is 25 V 
to 175 V in steps of 25 V selected by a plug bridge. 

The capacitor also tunes out the reactance of the relay 
coil, the circuit impedance being increased to give the 
required voltage settings by means of series resistors. 
With the exception of the 25 V setting, this resistor is 
made up of non-linear elements the use of which ensures 
high operating speeds at small increments above the 
setting voltage, the current rising more rapidly than the 
voltage. 

In deciding the relay setting it is not necessary to add 
any margin to the figure calculated from the stability 
formula since the assumptions made in this formula are 
so extreme that an inherent safety factor exists. 

During internal fault conditions the fault current in 
the secondary circuit must supply the magnetising current 
of all the connected current transformers and also the 
relay current, so that the primary operating current is 


given by: 
P.O.C. = n (Ip + ZT) 
where I, = relay operating current 
Tp = the sum of all the current transformer mag- 
netising currents at the setting voltage. 
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In order to prevent any substantial overvoltage in the 
secondary circuit a non-linear resistor is connected across 
the relay. This passes negligible current at the relay 
setting voltage but limits the peak buswire voltage to 
about 900 V at 30 A. 

High speed relay operation is achieved by the use of 
current transformers with saturation voltages of not less 
than twice the relay setting voltage. 


Biased Schemes 


If it is necessary to employ current transformers with 
lower saturation voltages than those required for the 
scheme above, a biased. scheme may be employed. In 
this arrangement the relay is fitted with two coils, one of 
which is the normal operating coil; the second carries a 
current proportional to any current flowing through the 
protected zone and produces a restraint force on the 
relay. During through-fault conditions the relay receives 
a restraint not present in the case of an unbiased relay 
and consequently proportionately more current can be 
permitted in the operating coil winding without risk of 
the relay operating. The impedance of the operating 
coil circuit is therefore reduced with consequent reduction 
in the operating voltage at the minimum primary operating 
current level. 

Reference to Fig. 4 shows that during load conditions 
the current transformer outputs balance and current 
flows only in the bias winding. During through-fault 
conditions there will be saturation of the current trans- 
formers as in the previous example. 

Let the turns on the operating winding be Top and the 
turns on the bias winding T, 


The bias ratio B = 2 : 
op 


A through-fault of magnitude I, produces restraint 
ampere-turns I; Tp in the relay. The maximum current 
permissible in the operating coil for there to be no resultant 
operating force on the relay is therefore I;B. This current 
is produced by the voltage I;(Rg + 2r) as in the previous 
The impedance of the operating coil circuit must 


case. 
then be not less than 
—— (| error (5) 


which is independent of the fault level. 

To compare current transformer output voltages for 
biased and unbiased schemes let the current necessary 
for relay operation be I flowing through the operating and 
bias coils in series. 


Vop = TRop 
= (Rs + 2r) for a biased scheme. 


For an unbiased scheme 
Vop = Ir (Rs a 2r) 
Voltage for operation of biased scheme I 


Voltage for operation of unbiased scheme —_— BI; 

It follows that the current transformer requirements are 
reduced in respect of voltage output when a biased scheme 
is used. Consideration of the effect of increased bias on 
the operation of the scheme indicates limits to the degree 
of bias admissible. 


Effect of Bias 

In a biased scheme the voltage developed across the 
operating coil circuit is impressed across the secondary 
winding of any current transformers which are connected 
to the buswires. The magnetising current flows through 
the bias winding and thus effectively increases the current 
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Typical Eusbar protection panel for biased scheme 


EFFECTIVE SETTING (xI') 
a 
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Fig. 5 


required for operation. Assuming Zp, the magnetising 
impedance of the current transformers connected in 
parallel with the operating coil circuit, is linear, we have: 


A.T. on relay = I; Prige - Top—IgTp...... (6) 
‘op 


where I, is the effective relay operating current. 
For operation this expression is equal to I’T.» where I’ 


is the basic relay setting. Substituting “ for Zop (making 


R = (R, + 2r) in equation (5) ) we have: 
=I (B20 — BPZa BR Sear (7) 
Fig. 5 shows the variation of effective setting with a 
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constant value of R, assumed in this case to be 5 Q. The 
effect of variation of R is also indicated for a fixed value 
of magnetising impedance. 


Application Technique 


It will be seen from the theoretical considerations that 
one of the largest factors affecting overall performance is 
the current transformer lead burden. This should be 
kept to a minimum by choosing a suitable current trans- 
former ratio and by laying out the gear to reduce cabling 
as much as possible. A current transformer ratio between 
400:1 and 800:1 will usually give optimum performance. 

Frequently links are required to be placed on the relay 
panel in each current transformer lead. Although these 
are no doubt convenient, they result in cabling running 
from the current transformers in the switchgear to the 
panel, then back to the switchgear to pass through isolator 
auxiliary contacts for busbar selection, and then back to 
the relay panel again. The resulting doubling of cabling 
is not only expensive in itself, but is a severe burden on 
the design of equipment and may make a desired per- 
formance unattainable. 

Where summation current transformers are employed, 
as in the biased scheme, they should be mounted near 
to the switchgear and any links, etc., placed at the same 
point. Only the secondary circuit of the summation 
current transformer, usually carrying a low order of 
current, need then be wired to the panel. 

The effects of mal-operation of busbar protection are so 
serious that it is normal to include some form of check 
relay. This is not intended to overcome any short- 
comings of the main protection but to ensure that 
accidental operation of any one relay will not cause the 
busbar protection to operate. To this end it is sufficient 
that the check feature shall operate for any busbar fauit, 
or indeed any fault, the discrimination between busbar 
sections being left to the main protection. 

As an additional safeguard against current transformer 
and wiring faults which would render the protection 
unstable under through-fault conditions, it is desirable to 
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operate the check feature from current transformers other 
than those used for the main protection. It is, of course, 
essential that a check feature shall respond to the sa:ne 
types of fault as the main protection and at compara)le 
speeds. Various alternative schemes in current use «re 
described below:— 

Relay duplication. For the less important stations a 
scheme employing two relays for each function may be 
considered adequate. The operating coils are, in each 
case, connected in parallel while their contacts are series 
connected. Accidental operation of any one relay cannot 
cause tripping. Such a scheme is satisfactory only if the 
relays employed pass negligible current at setting, otherwise 
the overall operating current level of the scheme will be 
affected. 

Frame check. The complete switchgear framework 
must be lightly insulated from ground. This is achieved 
by ensuring that its holding-down bolts do not come inio 
contact with reinforcing bars and that the cable glands, 
conduit connections and vent pipes are all insulated. This 
feature is applicable only to earth-fault protection for 
indoor installations, and is not very suitable for addition 
to existing gear. Fig. 6 shows the relay and trip con- 
nections. A scheme for outdoor installations devised by 
Dr. Forrest is based on the fact that the majority of 
earth faults will take place at the insulators or across the 
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arcing horns. The bases of the insulators are lightly 
insulated from ground and are earthed through a current 
transformer primary as above. 

Neutral current. Where supply neutrals are available 
they may be used to provide a check feature for earth- 
fault schemes. For any system earth fault, neutral current 
will flow; this is arranged to operate a relay whose function 
is similar to that of the frame check relay shown in Fig. 6. 
Difficulties arise on multiple earthed systems where the 
neutral current at the station is not the entire fault current. 

Duplication of primary protection. For major installa- 
tions this is undoubtedly the best choice since all the 
difficulties mentioned for the other schemes are removed 
and in addition phase fault protection may be checked. 
This is, of course, not possible with neutral and frame 
check schemes. 

Busbar supervision. In ascheme balancing the secondary 
currents of a number of current transformers stability 
under through-fault conditions is dependent upon the 
resistance of a current transformer circuit not exceeding « 
predetermined amount. 

The scheme will fail to safety should a secondary short- 
circuit Occur, but will mal-operate if a current transformer, 
or its secondary wiring, becomes open circuited and 
through-fault current above the protection setting levei 
occurs. 

Two forms of supervision are employed, the first being 
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continuous and dependent upon a current injected 
through test windings on all the current transformers 
balancing out in the secondary circuit. In a scheme in 
which a circuit may be switched to more than one set of 
busbars it is necessary to employ auxiliary balancing 
transformers which will inject supervision current into 
the zone buswires to which the main current transformers 
are not connected, in order to maintain balance. Because 
of the equipment involved, including additional cabling 
and auxiliary busbar selector contacts, and the limitations 
introduced into the design of current transformers for ‘a 
given circuit-breaker bushing space, the second scheme, 
described below, using the load current flowing in the 
busbars instead of an injected current, is preferred. 

The equipment comprises a sensitive relay connected 
in parallel or in series with the main protection relay. 
While the main relay will detect an out-of-balance corre- 
sponding to primary operating current in the faulty circuit, 
the supervision relay is arranged to detect unbalance 
corresponding to an open-circuited current transformer in 
a circuit carrying very much less than this value of current. 
The relay is adjustable. 

The arrangement is shown in Fig. 7. It will be seen 
that a time delay relay is included. This prevents a 
supervision alarm from being initiated in the event of a 
busbar fault since the supervision relay will operate under 
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this condition. The time delay relay is common to all 
the zone supervision relays of the installation. If the 
three-phase current transformers of any circuit are 
residually connected complete supervision of the secondary 
wiring is obtained only if the connection is made adjacent 
to the relay. In addition to initiating an alarm the super- 
vision equipment is generally arranged to short-circuit the 
buswires of the faulty section. 

APPLICATION OF BUSBAR PROTECTION. In applying 
protection to a busbar installation consideration must be 
given to a number of points, the most important of 
which are dealt with below. 

Types of fault. Schemes affording protection against 
earth faults only and against phase and earth faults are 
available. The decision will be largely economic. The 
use of auxiliary summation current transformers in biased 
schemes introduces an inherent phase fault setting to the 
equipment and while this setting is of the order of four 
to five times the earth fault setting it may be considered 
adequate in some cases. 

Setting. The operating time of a relay depends on the 
number of ampere turns on the coil. In general, with the 
instantaneous type of relay, something approaching 
maximum speed is achieved at two to four times the 
operating current. It is customary therefore to establish 
the lowest busbar fault current which will be available 
under running conditions and to give the scheme a setting 
not greater than half this value. 

Stability. The ultimate installation should be designed 
for stability on all types of external faults up to the breaking 
capacity of the switchgear. During construction periods 
it may be permissible to reduce the stability figure in 
order to achieve lower settings necessary because of 
limited available plant, at which times the maximum 
through-fault current will be reduced. 

To explain the mounting of current transformers in 
circuit-breakers it will be assumed that a scheme more 
involved than a simple frame-fault type is required and 
that a balanced scheme is being employed. Fig. 8 shows 
three possible methods in which busbar protection and 
circuit protection current transformers may be mounted. 
Fig. 8(a) shows the current transformers mounted in a 
way which may be considered ideal. Faults at “ A” and 
“*B” are cleared by the busbar protection equipment. 

With the current transformers mounted on the circuit 
side of the circuit-breaker a fault (F) in the zone of 
protection ‘will continue to be fed, after operation of the 
busbar protection, from the remote end of the feeder 
whose protection will be stabilised by the fault. This 
is one example in which some form of intertripping is 
necessary. Provided the fault in-feed from the line is 
sufficient to operate the remote end protection equipment 
it is necessary only to prevent the balancing or stabilising 
signal from being transmitted back. 

In Fig. 8(c) another arrangement of current transformers 
is shown. The circuit and busbar current transformers 
are both mounted on the busbar side of the circuit-breaker. 
A fault in the position indicated will operate the circuit 
protection to trip the circuit-breaker, but the fault will 
continue t? be fed from the busbars. 

The scheme shown in Fig. 9 provides a means of 
tripping tne busbars should a fault persist after a circuit 
protection relay has operated. The relay T is an induction 
disc type with an essentially constant operating time above 
ten times setting current. 

In the case of bus-couplers and bus-section switches the 
current transformers associated with one zone should be 
mounted on the side of the circuit-breaker opposite to the 
zone with which they are associated. When this cannot 
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be arranged and the two sets of current transformers are 
mounted on the same side of the breaker as in Fig. 10, 
a fault (F) will continue to be fed after tripping of the 
left-hand zone by the right-hand section which will be 
stabilised. A time delay scheme is included to trip the 
right-hand zone which is feeding the fault. 


Busbar Selection 


Where circuits may be switched to either of two sections 
it is necessary that the current transformers shall be 
switched to ensure that the balance existing in the primary 
circuits associated with each section under healthy con- 
ditions shall be correctly reproduced in the secondary 
circuit. 

If the switchgear is not suitable for on-load busbar 
selection it is simply necessary to employ auxiliary contacts 
on the selection isolators to switch the current transformers 
to either of two positions and to ensure that they will 
never be open circuited. As opposed to using two contacts 
on each selector it is sometimes sufficient to use two 
contacts on the main bar isolator to switch the secondaries 
to either the main or reserve buswires. It is thus assumed 
that when the circuit is not switched to the main busbar 
it is connected to the reserve (see Fig. 11(a) ). 

For on-load selection switchgear the condition that both 
isolators may be simultaneously closed must be catered 
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current transformers in the bus-coupler as the reserve 
bar zone is not covered by the busbar protection during 
the by-pass condition. 

(3) To connect current transformers in the bus-coupler 
on to the check buswires where a balanced check feature is 
employed. 

(4) To connect current transformers in the bus-coupler 
on to the feeder protection equipment so that the zone of 
feeder protection is extended up to the bus-coupler 
switch. 

(5) To arrange that the feeder protection will trip the 
bus-coupler switch. 

Items 4 and 5 are frequently considered unnecessary, 
the protection of the feeder plus reserve busbar being left 
to the back-up overcurrent protection. Where automatic 
by-pass switching is required considerable simplification 
is achieved by employing a switching relay, energised by 
auxiliary contacts on all by-pass isolators. Contacts of 
this relay carry out operations 2 and 3 and part of 4. 
A further simplification is achieved by using the current 
transformers disconnected in item 2, in the check zone. 


Bus-Section Isolators 


Where two sections of busbar are coupled directly (i.c., 
not through current transformers) the buswires must be 
similarly coupled so that correct secondary balance is 
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for. It is therefore necessary to use contacts on both 
isolators as in Fig. 11(b). 


By-pass Operation 

By-pass connections are of two types as shown in Fig. 12, 
the connections being made through an isolator or by 
temporary connections. The busbar protection scheme 
can be considerably simplified if, either by interlocks or 
by instruction, it is arranged that by-pass connections 
are made only to the reserve busbar, the only other 
connection being to the bus-coupler on the side of 
the station associated with the by-passed circuit-breaker. 

Considering the arrangement shown in Fig. 12(a) it is 
necessary only to ensure that the feeder protection is 
arranged to trip the bus-coupler switch during the by-pass 
condition. Where a by-pass isolator is used this con- 
nection can be made automatically, and can be carried 
out on load. For the arrangement shown in Fig. 12(b) 
the connection modifications required are more numerous. 
The feeder is effectively extended to include the reserve 
busbar, and the operations required are: 

(1) To disconnect and short-circuit busbar protection 
current transformer secondaries when the primaries are 
by-passed. 

(2) To disconnect and short-circuit the reserve bar 
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maintained. This is achieved through auxiliary contacts 
on the bus-section isolators. The effect is to parallel the 
two relays associated with the coupled sections. Where 
high-impedance relays, which pass negligible current at 
setting, are employed, the minimum operating current of 
the equipment will be governed solely by the number of 
current transformers and their magnetising current at the 
setting voltage. 

When the scheme employs low-impedance relays (i.e., 
phase-comparison or biased relays) the effect of paralleling 
the two relays is to increase the minimum operating 
current value of the protection scheme. To overcome 
this difficulty, isolator auxiliary contacts are arranged to 
disconnect one of the relays from the buswires and to 
ensure that the remaining relay initiates tripping of all 
circuits previously associated with the disconnected relay. 
Fig. 13 shows the necessary connections. 


Tripping Circuits 


The interlocking with any check feature is achieved in 
the tripping circuits; Fig. 14 shows the arrangement where 
multi-contact tripping relays are employed. In this 
particular arrangement the accidental operation of any 
single relay will not cause circuit-breakers to operate. 
This condition is detected by the “ Trip Relay Requires 
Resetting ” alarm. 

In Fig. 15 separate tripping relays are employed for 
each circuit. This arrangement, whilst employing a larger 
number of relays than in the first arrangement, has an 
advantage where lead burdens in the tripping circuit are 
excessive. 

_ This results from the trip circuit selection being achieved 
in the relay operating coil circuit and not in the actual trip 
circuit, thus reducing the core length of the trip circuit. 


Testing of Busbar Protection Installations 


1. Commissioning tests—The desirability of having the 
busbar protection in service at the time a busbar is 
energised cannot be too strongly stressed. The pro- 
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gramme of testing will depend largely on site conditions 
and should include the following major tests: 
(i) Current transformer polarities. 
(ii) Correct operation of busbar selector auxiliary con- 
tacts. 
(iii) Primary operating current at recommended relay 
setting. 
(iv) Primary operating current of load supervision relay. 
(v) Correct tripping of circuit-breakers with appropriate 
relays operated, including switching to either of the 
two busbars where applicable. 
(vi) Correct operation of cut-off switches where these 
are employed. 

(vii) Correct operation of all alarm, sequence and timing 

circuits. 

(viii) Insulation testing of all secondary circuits. 

(ix) On frame fault schemes only, the insulation and 
correct earthing of the framework. 

2. Routine maintenance tests—Maintenance should be 
carried out at regular intervals. The following should 
receive attention: 

(i) Cleaning and inspection of relay contacts, springs 
and ligaments. 
(ii) Check of correct operation of flag indicators. 

(iii) Cleaning and inspection of selector contacts, trip 

links, etc. eat 

(iv) Putting into service in line with commissioning 

instructions as far as applicable. 

The above suggestions are, of course, only an outline of 
a testing programme and must be elaborated as necessary 
to suit individual protective schemes. 
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European Power Situation 


IN a report of 63 pages, which includes 23 tables and six 
diagrams, the Economic Commission for Europe has 
published a review of the “Electric Power Situation in 
Europe in 1955” (United Nations, Geneva, 3s). The 
document is divided into six chapters dealing with con- 
sumption, production, transmission, import and export of 
electric power, investments in the electricity supply 
industry and general conclusions. The figures were supplied 
by Governments in reply to the secretariat’s annual inquiry. 












NON-FERROUS 
ALLOY PRODUCTION 


Phosphor Bronze Company’s Expansion 


N EW offices and extensions at the works of the 
Phosphor Bronze Co., Ltd., at Bradford Street, Birming- 
ham, were dedicated by the Rt. Rev. C. G. St. Michael 
Parker, Bishop Suffragan of Aston, on 30th May. 

The company was founded in 1874 and was a pioneer 
in the manufacture and use of phosphor bronze, but its 
range of alloys has been extended from time to time and 
now covers non-ferrous alloys of all kinds including all 
types of phosphor bronze, gunmetals, aluminium and 
manganese bronzes, monel, nickel and white anti-friction 
as well as other alloys. Production is in the form of 
ingots or castings, the latter applied as cast, rough or 
machined finished. Components of wide variety in 
design and purpose are now manufactured for the auto- 
mation, aviation, shipping, transport and general engin- 
eering industries, and vary in weight from a few ounces 
up to about five tons. 

The increasing demand for machined castings has 
made necessary considerable extensions to the machine 
shops, and heavy vertical bronze machines and heavy 
lathes are installed for the machining of castings of 
several tons weight. Experiments and development 
have led to many specialist processing techniques, and 
particularly processes involving use of high frequency 
electric furnaces and of special melting techniques used 
primarily in the production of castings in the stainless steel 
and nickel groups. Apart from normal production the 
company undertakes many specialised jobs, an example 
being the Pleuger “ active ” rudder. 

The section of the works devoted to shell moulding has 
expanded rapidly, full laboratory control being a factor 
in production. Intricate castings in small quantities are 
made by the Shaw process to semi-precision limits, and 
larger castings are manufactured by the CO, process. 

There has also been a considerable growth in the 
Centrifugal Casting Department, alloys cast by this 
process being mainly confined to cylindrical shapes. 


New, Buildings 
The expansion of the business created the need for 


adequate space both for efficient production and admin- 
istration purposes. Difficulties in obtaining sites and 





Foundry extension in course of construction over the River Rea 
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The facade of the Phosphor Bronze Co.’s Works 


building licences led to the purchase of existing premises 
which could be adapted to the requirements. A master 
plan was adopted from which stage by stage the transition 
to the most modern foundry could be achieved. 

The main influence on planning these buildings was the 
need for the provision of as large and level a ground floor 
area as possible for foundry and heavy production work. 
For this reason, all equipment, such as fans, fuel and other 
stores, have either been placed underground or above 
working level. The works cloakrooms and showers are 
on the first floor, centrally placed, as are the mould-making 
and pattern shops. The offices and canteen are placed 
on the second, third and fourth floors. 

To give flexibility of production and easy and quick 
movement of all kinds of traffic, walls and other obstruc- 
tions were removed wherever possible in the existing 
buildings, and all the ground floor brought to one level. 
Considerable attention was given to the layout of the 
various departments and their plant to reduce internal 
traffic to the minimum. Completely modern standards 
of cloakroom, lavatory and shower accommodation have 
been followed. 

The office accommodation is built in four tiers against 
the Bradford Street fagade of the main foundry. On the 
ground floor only sufficient space is taken for the entrance 
hall lifts and staircase, with the inquiry andinterviewrooms 
and the managing director’s office. The staff cloakrooms 
and time-keeping arrangements are placed on a mezzanine 
floor leading to the main suite of production offices at 
first floor level. Accounts offices, main works canteen 
and kitchen are at second floor level and above these on 
the top floor is the staff canteen and the directors’ suite 
and boardroom. The general impression is one of space 
and light. Future expansion has been catered for: 
property, mostly derelict, on the other side of the River 
Rea has been bought and the factory has been extended 
above the river to form the link with the future. This 
has involved bridge girders 65ft long, each weighing 
35 tons, which will enable the floor space to be doubied 
without changes in the level of the main area. 


Educational Facilities 


At Goldicote House, a fine old mansion near Stratford- 
on-Avon, Birfield, Ltd., the group of engineering com- 
panies which includes the Phosphor Bronze Co., has a 
residential industrial education centre where by pooling 
research, information and training facilities, the companies 
in the group help each other. 
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RESEARCH INTO IDEAS 


Speculation on Future Progress 


FROM A CORRESPONDENT 


Au who read this article have probably wondered 
what electrical engineering will be like in a hundred years’ 
time. We smile at the curious dynamo-electric machines 
we see in museums, which were the pride of their 
designers a generation or two ago. Yet it is almost certain 
that some of our present equipment and practices will 
also bring smiles to the faces of our descendants a century 
hence. The precise causes for the amusement are hard 
to foresee, because it is a tragedy of Man that he is denied 
the ability to realise many of his shortcomings and 
mistakes, and sometimes even his lack of knowledge. 

To have even limited foreknowledge, however, of the 
way in which electrical engineering will develop in the 
future, would be very valuable, and I suggest that it 
might be possible to achieve this if a number of readers 
were willing to co-operate in an experiment. The tech- 
nique which I think may be of value can only be operated 
by an individual, speaking for himself, and independently 
of any organisation to which he belongs, for the essence 
of the idea is the uninhibited release of controlled 
imagination. 

Briefly, I propose that leading engineers should be 
invited to make some prophecies as to electrical develop- 
ments within the next century. Some of these prophecies 
would be based on existing knowledge, and others, perhaps 
the more important, would be of a speculative nature. 
These would not merely be leaps into the dark, because 
inescapably they would be conditioned by systematic 
training superimposed on a subconscious judgment of 
trends in electrical engineering. In addition to prophecies 
of development, I would invite an answer to one question, 
“In which branch of electrical engineering do you think 
that large-scale basic research would be most likely to 
produce profitable results ? ” 

Obviously, some of the suggestions would be proved 
wrong by the passing of time, a fate no worse than has 
befallen many great theories, and one which the engin- 
eering profession felt certain would overtake Ferranti’s 
advocacy of high-voltage a.c. transmission, or Tesla’s 
belief in a brushless motor. 

But it is not so much the individual ideas as the collec- 
tive thought which would be of value. Also the willingness 
of a number of people in close touch with electrical 
engineering to let their imagination run free might 
produce a most surprising and valuable pattern of 
unanimity. Agreement as to what lies ahead in an 
industry may actually exist, and yet be hidden, and it 
would be no discredit to the electrical industry to be the 
first one to search for it. 


Filament Lamp Out of Date ? 


To illustrate my theme I will make a few suggestions. 
I do not claim that they are good ones, and by mentioning 
1 subject I do not imply that existing aspects of it have 
no promise for the future, or that it may not continue 
to be a focal point of our efforts for a long time. 

For example, starting with something based on existing 
knowledge, we might say that one day the metal filament 
lamp may cease to be used for general lighting. In its 
present condition it is a monument to tremendous 


technical and scientific achievements. But to generate 
light by making a thin wire white hot is beginning to seem 
a little out of date, in view of our knowledge of atomic 
processes. Discharge lighting and electro-luminescence 
seem to be more in keeping with modern times. Perhaps 
the developments in connection with phosphors and radio- 
active gases may result in electricity being dispensed with 
altogether for some kinds of lighting. 


Joint Power, Telephone and Radio Service 


In communications, I suggest that individual radio and 
television receivers will one day be seen only in museums 
and on moving vehicles. The principle of each man 
owning his own complete receiver will be as out of date 
as that of owning his own well for a water supply. At 
the same time I suggest that it is poor engineering for 
us to bring separate sets of conductors into the home 
for power, the telephone, and wired broadcasting. Some- 
how all these three services must unite and come to us 
through single sets of conductors. 

On this subject of centralised services, I would like to 
mention computers. These electronic devices are begin- 
ning to be accepted as essential industrial and scientific 
tools, and surely we should be handling their use in the 
best way if large national computers were installed 
which industry could employ via the national telephone 
network. Most firms would then have access to a bigger 
machine than they would be justified in buying, and the 
cost of the service would possibly be minimised by 
organising it on a national basis. 

In the sphere of power generation, the alternators of 
our larger turbo sets are already beginning to be cooled 
with liquids. Why then should they not be cooled with 
liquefied gas, perhaps by building the machine into a 
refrigerated chamber. The reduction of electrical losses 
would be substantial, and plants for liquefying air could 
help to provide the night loads which nuclear power 
stations must have if the desirable high load factors are 
to be achieved. Better still, it might be possible to build 
large plants for electrolysing water by nuclear power, and 
using the liquefied gases for alternator refrigeration, new 
industrial developments, and as energy storage elements. 


Submerged Transformers 


While on the subject of cooling, I suggest that we might 
well consider water-cooled transmission and distribution 
transformers. If submerged telephone repeaters can be 
made, submerged transformers should not be impossible, 
with a bigger load capacity for a given size. In some 
cases it might be possible to exchange the heat by putting 
the transformers in main sewers. These have already 
been recently proposed as sources of energy for heat 
pumps, but there is no reason why they should not be 
developed as communal heat reservoirs into which 
industry could be encouraged to pass its waste heat. Such 
lines of thought might free us from some of the shame 
of having to allow the irreplaceable energy which the sun 
shed on the Earth in its youth, from trickling away down 
the cooling towers of our power stations. 

In connection with power transmission, I will hazard 
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a guess that the cable engineer will one day no longer 
be dependent on paper soaked in oil as an insulating 
medium for high-voltage cables. New materials, and 
perhaps radically new approaches to the whole problem 
of insulation, will enable even better cables to be made. 
Indeed, I would suggest “ insulation” as the branch of 
electrical engineering in which large-scale basic research 
would be most likely to produce profitable results. 

One could go on in this vein of vision for quite a while 
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but, as I have said, I believe that it is the collective 
thoughts which are valuable, not so much those of the 
individual. Of course, some people may object to various 
proposals for the future as being very unlikely. It is, 
however, the willingness to take the brakes off the 
imagination that matters, and it should never be forgotten 
that many of the technical devices on which our civilisa- 
tion depends were once declared by engineers or scientists 
to be impracticable, improbable—or even impossible. 





HYDROMECHANICS RESEARCH 


Work of the British Hydromechanics Research Association 


Last week the British Hydromechanics Research 
Association held two open days to enable representatives 
of industry, scientific and educational organisations and 
the Press to see something of the Association’s work in 
progress. This covers fundamental fluid mechanics; 
centrifugal and allied pumps and turbines; displacement 
pumps; control and motion of fluids in pipes and valves; 
hydraulic transmission of power; and seals and glands. 


Hydraulic Transport Pipe Lines 


The transport along pipes of solid material in a stream 
of water often has economic advantages over other 
means of conveying, but preliminary assessments of such 
schemes and their detail design are hampered by the 
lack of rules of thumb similar to those giving suitable 
pipe sizes and velocities for simple liquids. Recent 
research both in the Association’s laboratory and abroad 
has led to a much better understanding of the problem. 
When the solid material is of large size it is now possible 
to calculate the relationship between pipe line pressure 
drop, velocity and concentration. With this information 
the most suitable pipe size for safe and econemic opera- 
tion can be chosen for any particular scheme. 

Intermediate size solid materials up to jin are often 
pumped in pipes. It is not usual for the particles to be 
uniform in size and in such cases present knowledge is 
not sufficiently precise for the calculation of design data 
for important schemes involving large expenditures of 
capital and power. 

Reliable data can, however, be deduced from laboratory 
tests pumping the same material in “ model ” pipe lines. 
The scaling-up of such test data to larger pipes presents 
no difficulty so long as the solid material and pipe sur- 
face are the same. The Association has two specially 
instrumented test installations which are available for 
this kind of work. 

In addition to providing pipe line data for a number 
of coal pumping schemes, the Association has taken part 
in a number of projects for the pumping of solid materials. 
They include calcium’ sulphate crystals in a chemical 
works; salt crystals in brine; trona in brine for an African 
pipe line; lead mine trailings in Wales; lead sludge in a 
large British process plant; tunnelling spoil to be pumped 
out of the new Thames tunnel; and power station fly ash. 

A new test circuit for 15in bore pipe has been built to 
provide data on the flow in pipes of solid materials of 
mixed particle sizes. 

For the experiments on the pipe flow of mixed particle 
size solids in water a quick means of checking the size 
analysis of the material is desirable because of the rapid 
wear of the particles when circulating round a closed 
loop. An automatic time record is taken of the weight 


of the particles that have reached a scale pan at the bottom 
of the tower. This gives the distribution of settling 
velocity in the sample of particles introduced at the top 
of the column. 

The storage type of coal feeder where one or more 
pressure vessels are alternately filled with coal at 
atmospheric pressure and then emptied into the water 
flowing along a pressure pipe, has a number of attrac- 
tive features. The drive is simple. The entry and exit 
valves need act only once for one or two hundred strokes 
of the corresponding reciprocating machine. Wear 
should be greatly reduced, and by grease sealing the 
valves it is possible to eliminate wasteful leakage from 
the high pressure pipe. When the filling and emptying 
process is left to the feeble force of gravity the entry and 
exit valves may become excessively large. This can be 
overcome by carrying the coal through the valves in a 
stream of water and this system was shown in a trans- 
parent working model. 


Potential Flow Diagrams by Electrical Analogy 


The principle of this well-known analogy is based on 
the identity between the equations which govern the dis- 
tribution of electrical potential in a conductor in which 
current is flowing and those which govern ideal fluid flow. 
Quick and cheap representations of potential flow fields 
may be obtained by the use of a special homogeneous 
carbon-loaded conducting paper. Examples of the 
application of this technique to problems of the percola- 
tion of water under dams on permeable foundations and 
through earth embankments were shown. 


Kariba Hydro-Electric Scheme 


Model experiments have been made to study flow 
conditions at the intakes and in the penstocks proposed 
for this scheme. There were two separate problems. 
First the possibility of air-entraining vortices occurring 
at the intakes and second the design of the intake and 
bend profiles in order to reduce losses and provide an 
acceptable velocity distribution at the entrance to the 
turbine. The first problem was studied in a water mode! 
and the second problem in an air model. 


Ffestiniog Pumped Storage Project 


Preparations are being made to construct a large 
water model to study problems in connection with the 
above mentioned project. In this pumped storage 
hydro-electric scheme in North Wales, water will be 
pumped at night from a low level reservoir to a high 
level reservoir at a rate of about 3,000 cu ft/sec and then 
used during the peak load in the daytime to drive turbines 
and alternators with a flow of about 4,000 cu ft/sec. 
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Princess Margaret at Marchwood 


FIVE 60 MW SETS COMMISSIONED IN OIL/COAL-FIRED PLANT 


L is just twelve months since we published a full 
description of the plant installed in the Marchwood 
generating station of the Southern Division of the Central 
Electricity Authority. At that time only one of the 
ultimate set of eight 60 MW turbo-alternators had been 
commissioned. To-day, five sets are running, and on 
Tuesday last, 4th June, the station was officially opened 
by H.R.H. Princess Margaret. Construction work on the 
remaining three sets is proceeding and by 1959 the whole 
of the 480 MW plant should be in commission. 

Marchwood generating station is situated on the 
western bank of the River Test opposite the new South- 
ampton Docks and is about seven miles to the north of 
Fawley oil refinery. The main building consists of a 
fabricated steel framework clad with pre-cast concrete 
blockwork topped with aluminium and glass sheeting, the 
architectural treatment being such as to give a pleasing 
appearance when viewed from Southampton Water. 
Princess Margaret had the opportunity of seeing the 
station from this aspect since she travelled across the 
water from Southampton and arrived at the power 
station quay. 

The station is of particular interest in that it is the first 
C.E.A. plant designed for coal and oil firing. The plant 
was commissioned using oil for fuel and the station will 
normally run on this fuel although it can, if necessary, 
operate entirely on coal. Arrangements have been made 
to bring the fuel oil by tanker from the Esso refinery at 
Fawley to the station jetty, which is also equipped to deal 
with coal deliveries. 

The main boiler house will ultimately accommodate 
eight “ Etaflow” two-drum boilers supplied by John 
Thompson Water Tube Boilers, Ltd. Each has a con- 
tinuous evaporative capacity of 550,000 lb/hr, the 
pressure and temperature of the steam at the superheater 
outlet being 925 lb/sq in and 915 deg F. The coal/oil 
burners (sixteen of each) are placed in the side walls of 
the combustion chamber. When operating on coal, one 
Thompson Kennedy tube mill provides p.f. to each boiler. 


Princess Margaret opening Marchwood power station. To her left 
are Sir Henry Self, the Bishop of Winchester and Sir Josiah Eccles 
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All eight 60 MW 3,000 r.p.m. turbo-alternator sets are 
being supplied by the English Electric Co., Ltd. They 
are designed to operate with steam at 900 lb/sq in and 
goo deg F at the turbine stop valve and feed heat in five 
stages to 385 deg F at full load with a normal back 
pressure of 1-1in Hg. The specified steam and heat 
consumptions at 60 MW are 8-411 lb/kWh and 9,186 
B.Th.U./kWh respectively. 

At the opening ceremony, Princess Margaret was 
welcomed by Sir Henry Self, after which Her Royal 
Highness inaugurated the station and unveiled a com- 
memorative plaque. She said that she was most impressed 
by the imposing architecture of the buildings and con- 
gratulated all who participated in the design, construction 
and operation of the station. Sir Josiah Eccles then 
thanked Princess Margaret and a prayer of dedication was 
made by the Bishop of Winchester. 















Action to secure the introduction of a five-day, 
40-hour week without loss of pay was called for in a 
composite motion on the agenda of the annual policy 
conference of the Electrical Trades Union at the Leas 
Cliff Hall, Folkestone, which closes to-day (Friday). 

This subject was referred to by Mr. Frank Foulkes in 
his presidential address on Monday. Commenting on the 
recent agreement on wages in the engineering industry, 
he said that the E.T.U. had always been vigorously 
opposed to any “ wage freeze,” but they were forced on 
this occasion to accept the agreement in order to fulfil 
their obligations to the movement and subscribe to the 
unity that would be essential for the future. Their task 
in the future must go beyond that of defending those 
things they had achieved. “ The period of inactivity in 
relation to wage claims must be used to negotiate for the 
shorter working week of 40 hours and three weeks’ holiday 
with pay,” Mr. Foulkes declared. It had taken them 
almost 30 years to achieve a reduction in hours from 
47 to 44, he said, but if the same fighting spirit as that 
displayed in the recent disputes was repeated, negotiations 
could be reduced from 30 years to 30 hours. Observing 
that the tempo of work in factories had been intensified, 
he asserted that they must obtain a reduction in working 
hours between now and June, 1958. 

_ In the course of other comments on the recommenda- 
tions of the courts of inquiry, he said it had been suggested 
that a National Joint Council should be set up to concern 
itself positively with the productive efficiency of the 
industry, but stated that the E.T.U. would not participate 
unless members obtained their fair share of the results 
of any increased productivity. It was suggested that 
there should be automatic reference to arbitration when 
the procedure was exhausted. They could not agree to 
sign away their members’ right to strike in this way. 
Regarding the recommendation that an authoritative and 
impartial body should be appointed to give advice and 
guidance as to broad policy, he said they could only 
conclude that this was a deliberate attempt to take the 
question of wages as far away from the workshop as 
possible; it would be wages negotiation in a vacuum. 


The Electricity Bill 


Explaining the Union’s attitude to the Electricity Bill, 
Mr. Foulkes said that they accepted the present form and 
structure of the industry as only the first step towards its 
socialisation. In conformity with this principle, they were 
opposed to the Electricity Bill, which was designed to 
offset the progressive features of the 1947 Act and to 
reorganise the structure of the industry in order to provide 
a cheaper service to private enterprise, at the expense of 
the consumer and the ratepayer. The portion of the 1947 
Act which gave power to the nationalised industry to 
manufacture its own plant, and which could be used as a 
deterrent against monopoly, had been removed; the ast 
vestige of democracy had been removed from the Area 
Boards; local authority representatives need not be the 
elected representatives of the ratepayers; the Area Boards 
would dominate the Generating Board and the Minister 
could appoint without consultation; and sectional interests 
other than working class would have greater power within 
the industry than hitherto. 


E.T.U. to Press 
for Shorter Week 
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PRESIDENT CRITICISES 
WAGES —° STANDSTILL” 


Finally, he spoke of the closing of the Union’s college. 
Their main function, he said, was that of a trade union; 
their fighting strength was their most important capitel 
asset and must be maintained and developed. The Union 
decided that the best investment it could make with 
surplus capital was to educate the membership and, in 
his opinion, that investment had been well worth while. 
When their resources permitted, the college would be 
reopened. 


Support for Trolley-Buses 


The policy of converting road transport from trolley- 
buses to diesel buses was condemned in a resolution which 
referred to the chaos created by the recent petrol shortage 
and called for action to increase the rate of electrification. 
Mr. J. Pugh (Dudley), proposing the resolution, spoke of 
the many advantages of trolley-buses, including their 
quietness, the absence of fumes, and independence of 
imported fuel. Their only drawback, he said, was the 
need for overhead wires, and he suggested that more 
effort should be devoted to producing a satisfactory 
battery-driven vehicle for city transport. Railway trans- 
port was an even more hopeful field for the battery type 
of vehicle, which was already being successfully operated 
in Germany. The North of Scotland Hydro-Electric 
Board was doing its best to stimulate interest in this mode 
of transport. 

Mr. C. L. Camm (Leeds South) also deprecated the 
present “ dieselisation” policy, pointing to the growth 
of electrical sources of supply, including nuclear power 
stations. Members, he said, should do all they could 
to see that local transport undertakings which were 
contemplating changing over to diesel buses should be 
persuaded to retain their trolley-buses. 

A resolution was carried urging that the fixed income 
tax allowance for tools should be increased to £20. 

At the close of the morning session it was announced 
that a number of motions on the agenda had been with- 
drawn and others referred to the Executive Council. Two 
of those withdrawn expressed the view that the main 
activity of the Union should be devoted to trade and 
industrial problems and to the welfare and conditions 
of members and less to political matters. Those referred 
to the Executive were concerned with such matters as 
statutory and apprentices’ holidays in the contracting 
industry, wages structure in the radio, television and 
electronics industries, travelling facilities and fares. 

On Monday afternoon a private session, lasting about 
four hours, was held during which the Union’s finances 
were discussed. 





U.S.S.R. Visit 


WE have received a copy of “Report on a Visit to the 
U.S.S.R.; 16th April-14th May, 1956.” It is the official 
report of the British Electricity Supply Delegation’s visit 
to the Soviet Union which was the subject of a lecture at 
an ordinary meeting of the Institution of Electrical Engi- 
neers in London in November last by Mr. J. (now Sir Josiah) 
Eccles, deputy chairman (operation) of the Central Elec- 
tricity Authority (Electrical Review, 16th November, 1956). 
The official report of the delegation is very well produced 
with nearly 100 pages of art paper. 
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VIEWS on the NEWS 


HNN 


By REFLECTOR 


i COMMENTED last week upon a resolution passed by 
an E.T.U. branch calling for a 24-hour strike as a protest 
against the nuclear bomb tests. It has now been reported 
that at last week’s meeting of the Boilermakers’ Society 
the general secretary (Mr. T. Hill) said that “it was the 
responsibility of the trade union movement to hold a 
national strike, even if only of a token character, to force 
the Government to do something for old age pensioners.” 

Trade unions were set up to secure better pay and 
conditions for their members and it may be that some- 
times this is capable of wide interpretation. But it is 
outrageous that the unions should take it upon themselves 
to coerce the Government by strike threats in matters of 
public policy. I regret that one of the most potentially 
interesting discussions at this week’s E.T.U. Conference 
was killed by the withdrawal of a motion bearing on 
this subject. It called upon the Union to apply its main 
energies to the trade and industrial problems of the 
membership, leaving political parties to cope with inter- 
national problems. 


* ok « 


Some time has elapsed since I last commented on the 
depredations of woodpeckers upon wooden transmission 
line and telegraph poles. This is something which the 
Post Office has had to put up with for seventy years or 
so and it has spent much time and money in making 
good the holes made by these assiduous birds; in fact this 
may almost be regarded as an additional reason for putting 
the lines underground. But woodpeckers are not the only 
fauna which worry the Post Office. Recently, a dormouse 
was found fast asleep between a cable running up a pole 
and its protective casing. It had bitten a hole the size of a 
shilling in the lead sheath of the cable, incidentally cutting 
through several wires. When awakened by the P.O. men 
from its winter sleep it scurried away to find another 
hiding place—a teapot perhaps. 


x * * 


A novel means of preventing tribal strife is suggested 
by Arnold Toynbee in a recent article in the Observer:— 


“TI visited the famous arms factory in the strip of 
unadministered territory between Peshawar and the Kohat 
Pass. The gunsmiths there are still turning their lathes 
by foot-driven wheels; but their workshop is now lighted 
by electricity laid on from the Peshawar power station, so 
the future retort to a shooting incident will be not a 
punitive expedition, but one of those forms, threatening 
to cut off the current, that are served on a user when he 
is late in paying his quarterly bill to the electricity board.” 


BE * * 


Alderman L. Chambers, chairman of the Biggleswade 
U.D.C., who recently commissioned a new 33/11: kV 
substation for the Eastern Electricity Board, recalled that 
he was a member of the Council between the years 1920 


and 1923 when that authority was considering erecting 
its own generating station. I am told, however, that 
actually one of the first supplies of electricity to be given 
in Biggleswade was provided by a firm of brewers who 
had their own generating plant and sold their surplus 
“* juice ” to two banks and two hotels. 


as * * 


The electrical Press has always regarded itself as a part 
of the industry although it has necessarily to preserve a 
detached interest in relation to any particular section. 
It is always pleastd to secure recognition of its position 
and its representatives at the electrical contractors’ con- 
ference at Llandudno last week were consequently happy 
to hear Mr. A. V. Milton, the president, say that the 
contractors looked on the Press not as mere journalists 
but as active partners. Those present forgave him for 
the use of the adjective “ mere.” 


* x a 


I cull the following plaint of a gas representative from 
Public Service (the official journal of the N.A.L.G.O.) 
which suggests that the superiority of electricity is 
reflected in the conditions of those engaged in selling it:— 

“| . the conditions under which gas and electricity 

representatives work differ. The caller from the elec- 

tricity board arrives in a car (provided by the board) and, 
whatever the weather, he looks spic and span. The gas 
board representative arrives on foot or on a bicycle— 
unless he is lucky enough to own a car himself. In 
summer, he looks hot and sticky; in winter he looks like 

a suicide unwillingly rescued from the river. Can there 

be any doubt of the different receptions the two will get 

from the consumer ? ” 


x cS * 


In view of the present tendency to look askance at all 


- manufacturing and price maintenance agreements a 


cautionary lesson may be learned from the state of the 
electrical industry fifty years ago. Writing in the Electrical 
Review of 7th June, 1907, a contributor signing himself 
“ Agnostic ” declared that the industry, which had started 
under such favourable auspices a couple of decades before, 
was in a parlous condition. He went on to say 
“ Competition needs tempering. There is enough work 
to go round, and if everyone’s prices were raised to a 
remunerative basis, the work would be distributed just as 
now, but at greater profit. Surely the exciting game of 
selling motors at bare works cost is beginning to pall... .? 
The cablemakers have long learned this lesson, and as a 
result—witness their dividends. The conduit makers 
have recently arrived at some arrangement. Why cannot 
more hatchets be buried ? The crass conceit and blind 
self-worship of some heads of firms, acquired during days 
of unlimited prosperity and motor cars, must by this time 
be sufficiently dissipated to enable them to see that 
splendid isolation has its disadvantages.” 
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News of Men and Women of the Industry 


Mr. R. A. Bartlam, A.M.I.E.E., 
system operation liaison engineer, 
East Midlands Division of the Central 
Electricity Authority, who completed 
his fiftieth year of service in the 
electricity supply industry on 29th 
April, is retiring at the end of this 
month. He was educated at Wake- 
field Grammar School and continued 
his technical education at Leeds 
University. After two years’ appren- 
ticeship with a firm of mining engi- 
neers in Wakefield he joined the staff 
of the Wakefield Electricity Depart- 
ment in 1907 as test room assistant and 
shortly afterwards transferred to the 
Summer Lane station of the Birming- 
ham Corporation where he was 
employed in a junior capacity. He 
served twenty-three years with the 
Birmingham undertaking and was one 
of the senior charge engineers con- 
cerned with the commissioning of the 
first sets at Hams Hall “A” station. 
In 1931 he joined the Central Elec- 
tricity Board as control engineer in 
the Birmingham grid control area. On 
reorganisation of the industry in 1948 
Mr. Bartlam was appointed to his 
present position with the East Mid- 
lands Division. 


Mr. F._ Barrell, M.I.Mech.E., 
M.I.E.E., A.M.I.I.A., generation engi- 
neer  (construc- 
tion) in the 
Yorkshire Divi- 
sion of the Cen- 
tral Electricity 
Authority, has 
been appointed 
generation con- 
struction engi- 
neer, C.E.A. 
Headquarters. 

Mr. Barrell 
received his tech- 

Mr. F. Barrell nical education 

at the Manchester 

College of Technology, the Oldham 
and Birmingham Technical Schools 
and Woolwich Polytechnic, and served 
his apprenticeship with J. P. Hall, 
Ltd., of Oldham. He was for two 
years with the Metropolitan-Vickers 
Electrical Co., Ltd., as junior draughts- 
man. In 1924 he became an assistant 
engineer with the General Electric Co., 
Ltd., subsequently becoming designer 
and contracts engineer. In 1935 he 
joined the Poplar Electricity Depart- 
ment where he served as superinten- 
dent of substations and electrical 
plant in power stations and later as 
chief engineering assistant. Mr. 
Barrell went to Blackburn as deputy 
electrical engineer and manager in 
1941 and in 1945 became deputy chief 
engineer and manager of the Leeds 
electricity undertaking. On the re- 
organisation of the electricity supply 








industry in 1948 he was appointed to 
his present post with the Yorkshire 
Division. He has taken a leading part 
in the design and construction of the 
Skelton Grange and Wakefield power 
stations before and since vesting day. 
As immediate past-chairman of the 
North Midland Centre of the Institu- 
tion of Electrical Engineers he is 
serving on the I.E.E. Council. 


The British Central Electrical Co., 
Ltd., announces that Mr. T. A. Nash, 
who joined the 
company as a 
sales _— engineer, 
has been ap- 
pointed manager 
of the Plant and # 
Sales Depart- 
ment. He will be 
responsible for 
matters concern- 
ing motors, plant 
and capital 
equipment. 

The South of 
Scotland Elec- 
tricity Board has appointed Mr. R. 
Johnson, M.I.Mar.E., M.Inst.F., as 
superintendent, Clyde’s Mill generat- 
ing station, and Mr. J. B. Lee, 
A.M.1.Mech.E., A.M.I.E.E., as super- 
intendent, Yoker generating station, as 
from Ist June. Mr. Johnson has been 
station superintendent, Yoker, and Mr. 
Lee deputy station superintendent, 
Braehead. 

Mr. J. B. Scott, formerly station 
superintendent at Clyde’s Mill power 
station, has taken up appointment as 
operation and maintenance engineer 
to the South of Scotland Electricity 
Board, and is now stationed at head- 
quarters, 168, Broomhill Drive, Glas- 
gow, W.2. 

At the Trafford Park Works of 
Lancashire Dynamo & Crypto, Ltd., 
last Friday Mr. H. H. Heaton received 
gifts from his colleagues throughout 





Mr. T. A. Nash 





Mr. H. H. Heaton (left) being — 
with retirement gifts by Mr. A. W. A 
Dick-Cleland 





the company to mark his retiremen: 
after 54 years’ service. The presenta- 
tion was made by Mr. A. W. A. Dick- 
Cleland, joint managing director 0: 
LIC 


Mr. J. L. Hepworth, joint managinz 
director of Hepworth & Grandage 
Ltd., has been appointed a director of 
the parent company, Associated Engi- 
neering Holdings, Ltd. His brother, 
Mr. G. C. Hepworth, co-joint manag- 
ing director of Hepworth & Grandage, 
has been appointed chairman of thai 
company. Mr. T. Booth, general 
manager of Hepworth & Grandage 
(Yeadon), Ltd., has been elected a 
director of that company. 


Mr. R. McGlashen, C.G.LA., 
A.M.I1.E.E., of the Chief Commercial 
Officer’s Department of the South of 
Scotland Electricity Board, has been 
appointed chairman of the Lanarkshire 
Productivity Committee of the British 
Productivity Council. 


Mr. H. A. Miller, A.M.I.E.E., of the 
Chief Engineer’s Department, London 
County Council, County Hall, S.E.1, 
is shortly joining the staff of the South 
East London Technical College. Mr. 
Miller is the author of several technical 
books and has contributed articles to 
the Electrical Review. 


Mr. I. A. Reid, B.Sc.Tech., 
A.M.L.E.E., who writes in this issue 
on “ Busbar Pro- 
tection,” ‘was 
educated at Man- 
chester Grammar 
School and 
Manchester Uni- 
versity. He joined 
the Metropolitan- 
Vickers Electrical 
Co., Ltd., in 19§2 | 
from the Tech- 





nical Depart- 
ment of the 
North Western Mr. I. A. Reid 


Electricity Board. 

He is now in the protective gear 
application section of the Instrument 
and Meter Engineering Department of 
Metropolitan-Vickers. 


The guest of honour at the annual 
reunion and dinner of the Cromptonian 
Association at the Connaught Rooms, 
London, on 31st May, was Lord Mills, 
K.B.E., Minister of Power. 

In the chair was Mr. T. H. Windi- 
bank, C.B.E., who, at the annual 
general meeting preceding the annual 
reunion and dinner, was elected 
president in succession to Mr. E. C. 
Holroyde, Companion I.E.E., who has 
been president of the Association since 
1950. Mr. Windibank was invested 
with the presidential insignia by the 
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Mr. T. H. Windibank (right) greets Lord 
Mills at the Cromptonian Association 
Dinner 


Earl of Mount Edgcumbe, who was 
himself president of the Association 
from 1946 to 1949. 

The guests included Mr. J. R. Beard 
(past president, I.E.E., senior partner, 
Merz & McLellan), Lord Coleraine, 
P.C. (chairman, Atomic Power Con- 
structions, Ltd.), Sir Josiah Eccles 
(deputy chairman (operation), Central 
Electricity Authority), Sir Stephen 
Gibson (managing director, Iraq Petro- 
leum Co., Ltd.), Sir Hamish D. 
Maclaren (Director of Electrical Engi- 
neering, Admiralty), and Sir Arthur 
Whitaker (president, Institution of 
Civil Engineers). 


Mr. H. F. Smith has retired from 
the position of editor of our contem- 
porary, Wireless World, and has been 
succeeded by Mr. F. L. Devereux, 
B.Sc. Mr. Smith, who is continuing 
for a time as editorial consultant, has 
been connected with radio for forty- 
six years and with Wireless World for 
thirty-two years—half of the period as 
editor. Mr. Devereux has been with 
the journal for thirty-three years. 


At the head office of the Simplex 
Dairy Equipment Co., Ltd., Cam- 
bridge, recently Mr. E. M. Bond- 
Smith, deputy chairman and managing 
director, presented signed articles of 
apprenticeship to the first apprentice 
to finish his indentures with the 


company. The apprentice was Mr. 





Mr. E. M. Bond-Smith (deputy chairman and managing director, 
Simplex Dairy Equipment Co., Ltd.) presenting signed articles of 
The group includes (left to 
right) Mr. R. P. Brown (production manager and chief development 
engineer) and Mr. F. E. Rowland (chairman of the company) 


apprenticeship to Mr. E. Graham Brown. 


E. Graham Brown, Stud.M.I.Prod.E., 
the son of Mr. R. P. Brown, produc- 
tion manager and chief development 
engineer of the Simplex Dairy Equip- 
ment Co., Ltd. 


Mr. Philip R. Coursey, B.Sc.(Eng.), 
M.I.E.E., F.Inst.P., has retired from 
the position of technical director of 
the Dubilier Condenser Co. (1925), 
Ltd., but is remaining on the board of 
the company and is to act as technical 
consultant. Mr. Coursey was formerly 
chief engineer of the company and was 
appointed technical director in 1931. 


The Council of the Institution of 
Production Engineers has elected the 
Earl of Halsbury as president for the 
year 1957-58. Mr. H. G. Gregory has 
been re-elected chairman of Council 
for a further year of office, and Mr. 
H. W. Bowen has been re-elected vice- 
chairman. 


The annual conference of the 
Electrical Contractors’ Association of 
Scotland was 
held recently at 
Dunblane Hotel 
Hydro, with Mr. 
David G. Lind- 
say, of Alex 
Lindsay, Ltd., 
Glasgow, as 
president. The 
annual meeting 
was held during 
the three days 
and the annual 
East versus West 
golf contest saw 
the West again winners. As we have 
already reported, the new president of 
the Association is Mr. I. Sclar, of 
James Scott & Co. (Electrical Engi- 
neers), Ltd. The new vice-president 
is Mr. J. Y. Dick, of Oliver Melville 
& Co., Ltd., Kirkcaldy. 


Sir Walter Puckey has joined the 
board of Black & Decker, Ltd., Mr. 
F. W. McCartney, assistant general 
manager, becomes assistant managing 
director, and Mr. W. O. Bell, acting 
production director, is appointed pro- 
duction director. Announcing this, 
Mr. Robert Appleby, the managing 
director, said the reconstruction of the 
board was de- 
signed to give 
added strength to 
the company, and 
was in line with 
its future plans in 
the international 
field of opera- 





Mr. I. Sclar 


tions. 

Sir Walter 
Puckey, a past 
president of the 
Institution of 
Production ' Engi- 
neers, was for 


seven years a 
director of 
Hoover, Ltd., re- 
signing in I951 
to take up the 
appointment as 
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Deputy Controller of Supplies (Air- 
craft Production) at the Ministry of 
Supply. During the war he worked 
closely with various Ministries. 

Mr. McCartney joined Black & 
Decker in 1934 as service manager. 
He later became design engineer, and 
at the outbreak of war was appointed 
production manager, a post which he 
held until 1946 when he was made 
production director. 

Mr. Bell joined the company in 1955 
as deputy production director and last 
summer became acting production 
director. 


On 24th May the directors of the 
Ductube Co., Ltd., gave their first 
annual dinner and dance for members 
of the staff and guests at the Criterion, 
London. The directors, Messrs. M. J. 
Venning, A. P. Humphries and B. V. 
Cufflin welcomed the guests. The 
chairman, Mr. M. J. Venning, pro- 
posed the toast of the staff, and in so 
doing he recalled the founding of the 
company six years ago and how it had 
gone from strength to strength since 
then. In responding to the toast, Mr. 
J. N. Walker, chief engineer of the 
company, thanked the directors for 
initiating an annual dinner and dance. 
The manager of the prestressed divi- 
sion, Mr. P. J. Bourne, proposed the 
health of the guests, and this was 
replied to by Mr. G. D. Worthington 
(Cable Covers, Ltd.). 





Mr. J. Bowthorpe (right), managing director 
of Bowthorpe Holdings, Ltd., being pre- 
sented with a clock for the company’s 
boardroom by Mr. P. Watts at the recent 
21st Birthday dinner-dance of the company 
(reported in our last issue) 


Parents and friends, numbering over 
550, of apprentices in their first year, 
attended the annual Parents’ Day at the 
British Thomson-Houston Co.’s Rugby 
Works. The visitors toured the various 
departments, after which they gathered 
in the canteen and were welcomed 
by Mr. H. E. Cox (manager, Rugby 
Works), who introduced the Mayor of 
Rugby, Ald. L. B. Fox, himself a 
member of the B.T.H. staff, who 
referred to the part played by the 
B.T.H. Co. in establishing further 
education in the borough. Mr. C. Grad, 
manager of the Education Department, 
spoke of the sandwich course for 
apprentices, and said that the six 
months’ college work would almost 
exclusively be done at Rugby, but the 
other six-monthly periods might be 
spent at any of the B.T.H. works. 
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After the speeches the guests travelled 
in coaches to Coton House, the main 
apprentice residence, for tea and 
watched a display of fire fighting and 
rescue work by the Coton House fire 
brigade. : 


Mr. A. H. Khan, MIE.E., 
M.I.Mech.E., M.Amer.I.E.E., chief 
engineer, _elec- 
tricity, Central 


Zone, West Paki- 
stan P.W.D., will 
be spending a 
few weeks on 
leave in Eng- 
land during June. 
Mr. Khan, who 
received his tech- 
nical education 
and training in 
the United King- 
dom, was pre- 
viously chief 
electrical engineer at the Tata Iron & 
Steel Works, Jamshedpur, India. 
Letters may be addressed to him c/o 
the Pakistan High Commissioner, 39, 
Lowndes Square, London, S.W.1. 


The Midland Area finals of the 
E.I.B.A. National Golf Competition is 
to be held at Edgbaston Golf Club ‘on 
Wednesday, 26th June. Particulars 
can be obtained from Mr. A. R. A. 
Wood, 100, Aston Road, Birmingham, 
6 (telephone: Aston 2591). 

Mr. A. H. W. Beck, B.Sc.(Eng.), 
A.M.IL.E.E., who writes in this issue 
on “Active Elements in Electronic 
Amplifiers ” (page 1059), was educated 
at University 
College, London. 
From 1941 to the 
end of the war 
he worked on 
klystrons and gas 
discharge devices 
for radar systems 
at the Admiralty 
Signal Establish- 





Mr. A. H. Khan 





ment Extension, 
Bristol. The 
theoretical _ part 


Mr. A. H. W. Beck 


of this work is 
described in his 
book on “Velocity Modulated 
Thermionic Tubes ” (Cambridge Uni- 
versity Press, 1948). After the war he 
rejoined Henry Hughes & Sons, Ltd., 
where he was responsible for starting 
the radar department and the develop- 
ment of the prototype of the Kelvin- 
Hughes marine radar. Mr. Beck 
joined the research staff of Standard 
Telephones & Cables, Ltd., in 1947 
and was transferred to the staff of 
Standard Telecommunication Labora- 
tories, Ltd., in 1955, where he is now 
head of the Vacuum Physics Division. 
A tribute was recently paid by Mr. 
H. V. Potter, chairman of Bakelite, 
Ltd., to the late Mr. J. E. Kingsbury, 
former vice-chairman and director of 
Bakelite, Ltd., who was also a leading 
figure in the development of the tele- 
phone. This tribute took the. form of 
a presentation to Miss Muriel and 
Miss Kathleen Kingsbury, daughters 


of the great pioneer, of a portrait of 
their father. The portrait, which had 
been painted from a photograph taken 
in his later years, had been specially 
commissioned by Mr. Potter and was 
intended as a token of his esteem for 
Mr. Kingsbury during their long 
association. 


Mr. L. F. Miller, principal assistant 
contracts officer, Central Electricity 
Authority, has been appointed deputy 
chief contracts officer at head- 
quarters. He was educated at Leyton 
County High School and the North- 
ampton and Regent Street Poly- 
technics. He joined the Sales Depart- 
ment of W. T. Henley’s Telegraph 
Works Co., Ltd., in 1929, and the 
Purchasing Department (Engineering 
Division) of Edmundsons Electricity 
Corporation, Ltd., two years later. 
After war service he was appointed 
secretary to several engineering com- 
mittees of the British Standards Insti- 
tution, and on the reorganisation of the 
electricity supply industry he took up 
the position of senior assistant to the 
purchasing officer of the Eastern 
Electricity Board. In 1949 he joined 
the C.E.A. headquarters staff as 
analytical officer, generation construc- 
tion branch, and was appointed to his 
present post in 1950 on the formation 
of the Contracts Department. 


OBITUARY 


Mr. L. Howles.—A memorial service 
to the late Mr. Leonard Howles, chair- 
man of the South Wales Electricity 
Board, was held at St. John’s Church, 
Cardiff, on 28th May. Those present 
included Mr. MHowles’ son and 
daughter, Sir Henry Self (representing 
the C.E.A.), Mr. W. A. Gallon, deputy 
chairman of the South Wales Board, 
with other members of the Board, and 
representatives of many organisations 
in the South Wales area. 

Mr. William J. Anderson, managing 
director of the Dalzell Electric Weld- 
ing Co., Ltd., Bellshill, Lanarkshire, 
was one of three men killed in a road 
accident at Troon, Ayrshire, on 25th 
May. He was forty-four years of age. 

Sir Alfred Herbert, K.B.E., founder, 
chairman and managing director of 
Alfred Herbert, Ltd., died on 26th 
May, aged ninety. 

Mr. W. H. Heaton.—The death 
occurred on 30th May at his home at 
Rolleston, nr. Burton-on-Trent, of Mr. 
William Henry Heaton, M.I.E.E., 
M.I.Mech.E., who was for many years 
manager of the Witton Works of the 
General Electric Co., Ltd. He was in 
his eighty-second year. 

Mr. Heaton was apprenticed to 
Laird Bros., Birkenhead, and joined 
the British Westinghouse Co. in 1904, 
becoming assistant superintendent of 
the engine department of the com- 
pany’s Trafford Park works. He went 
to the General Electric Co. in 1912 and 
made a substantial contribution to the 
development of the company’s heavy 
engineering activities. He retired in 


1942. 
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Heaton was particularly active in the 
education and training of apprentices. 
The funeral took place on Monday 
last. Mr. Heaton leaves a widow, two 
daughters and a son. 


WILLS 


Mr. F. W. Phillips, former Director of 
Telecommunications at the G.P.O., who dicd 
on 5th December, left £24,968 gross (£24,670 
net). 

Mr. S. Gough, district engineer, South 
Wales Electricity Board, who died on 4th 
January last, intestate, left £4,874 gross 
(£4,351 net). 

Mr. H. N. Chart, sales director of E. N. 
Bray, Ltd., who died on 15th September last, 
left £44,373 gross (£43,442 net). 





Railway Modernisation 


The first of the main line diesel- 
electric locomotives ordered by the 
British Transport Commission, as 
part of the £1,200 million rail- 
way modernisation programme, was 
“ handed over” by Sir George Nelson 
(chairman of the English Electric Co., 
Ltd.) to Lord Rusholme, a member of 
the Commission, at a ceremony last 
Monday afternoon in the English 
Electric group’s Vulcan Foundry, 
Newton-le-Willows. 

The 1,000 h.p. (type “A”) loco- 
motive, which cost about £80,000, will 
be used mainly in the London area for 
freight work, although it may at times 
be employed as a light passenger 
locomotive. There will be thirty-one 
diesel units of this type operating from 
the Devons Road depot in London, 
which will be the first motive power 
depot in the country to be converted 
wholly to diesel traction. It is under- 
stood that the thirty-one diesel units 
at this depot will do the work of forty- 
one steam locomotives. 





Prices of Materials 


In the accompanying table we give 
the basis prices of the more impor- 
tant materials used in the electrical 

















ALUMINIUM ingots ton £197 os od 
COPPER, H.C. Electro | ton £235 12s 6d 

Fire Refined 99-70% | ton £234 os od 

Fire Refined 99-50% | ton £233 os od 
COPPER Tubes ae Ib 2s 33d 

Sheet .. a +> | ton — 

H.C. wire and strip .. | ton £285 15s od 
LEAD, English . | ton £97 2s 6d 

Forei .. | ton £96 os od 
MERCURY _.. .. | flask £88 10s od 
TIN, block (English) .. | ton £763 15s od 
ZINC, G.O.B. Foreign | ton £79 12s 6d 

Electrolytic .. ae. | fon — 
BRASS Tubes (solid 

drawn) ae Ib 1s 103d 

Sheet... ton oe 

Wire .. ne oo‘ (te. Ib 28 7§d 
PHOSPHOR BRONZE 

Wire .. a8 ae Ib 3s 119d 
PLATINUM .. ae oz £34 os od 
RUBBER, No. 1 R.S.S. 

spot a .. | lb 268d—26fd 

industry. The figures given are the 


selling prices and are those quoted on 


During his active career Mr. Tuesday last. 
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ELECTRICITY BILL 


REPORT STAGE IN THE LORDS 


LORD MILLS, Minister of Power, announced in the 
House of Lords last week, during consideration of the report 
stage of the Electricity Bill, that the Government was giving 
“ active” attention to the terms of remuneration governing 
the employment of members of the boards of all the 
nationalised industries, and that a statement should be 
possible “ within a few weeks.” 

The Government proposed the amendments to the Bill 
given below, in implementation of promises given during 
the committee stage, and these were accepted by the House. 
The report stage was completed in one day. 

After Clause 3 (Establishment, constitution and functions 
of Electricity Council), Lord Mills moved the insertion of 
the following new clause: In the exercise of his powers of 
appointing members of the Generating Board or of the 
Electricity Council in accordance with sections two and 
three of this Act, or of appointing members of an Area 
Board in accordance with section three of the principal Act, 
the Minister shall secure that as many of the members so 
appointed as he may consider requisite for the efficient 
performance of the functions of the Council or Board shall 
a dee as whole-time members of the Council or 

oard. 


Wayleave Matters 


After Clause 30 (Placing of service lines above ground), 
the Minister of Power moved a new clause specifying further 
provisions as to the placing of electric lines. He said the 
clause laid down the form in which applications for the 
Minister’s consent were to be made under Section 10 (b) 
of the 1899 Schedule. Under Section 44 of the 1926 Act 
it was permissible for an Electricity Board to take steps 
to have a hearing of wayleave matters, and an application 
for general consent to the route of lines, dealt with simul- 
taneously. Subsection (2) of the new clause revised this 
and gave the Minister an initiative in this matter also. On 
occasion this would be of advantage to owners and occupiers 
by saving them time and expense, but he must emphasise 
that it would be unsuitable for long lengths of line. Where 
on public grounds there was a genuine doubt as to which 
of two routes a line should follow, so that a diversion might 
be necessary after hearing objection at an inquiry, much 
time and effort would be wasted, and much inconvenience 
caused to owners and occupiers if wayleaves had to be 
negotiated before application was made for consent, and 
they were afterwards found to be unnecessary because of 
the diversion. 

Subsection (3) of the new clause enabled the Minister, 
where compulsory wayleaves were not dealt with simul- 
taneously with a Board’s application for consent under sub- 
section (2), to direct that the erection of the line or any 
part of it shall not proceed without his permission. The 
object was to meet the complaint that an owner or occupier 
of land who objected to granting a wayleave was prejudiced 
in pursuing his objections if pylons had already been erected 
on the land of a neighbour who had granted a wayleave 
voluntarily. The Minister could prevent this from happen- 
ing by not allowing work to proceed as fast as the negotiation 
of wayleaves, until it was certain that no diversions would 
be necessary as a result of objections further on. This 
procedure would be suitable for long grid lines, to which 
subsection (2) could not usefully be applied, and should 
80 some way to reassure owners or occupiers of land that 
any objection which they might make to granting wayleaves 
would be treated strictly on its merits before work had pro- 
ceeded so far as to raise doubt in their mind whether it 
would be so treated. Subsection (4) adapted the clause for 
Scotland. 


A further clause moved by Lord Mills, to be inserted 
after Clause 30, dealt with provisions as to construction 
or extension of generating stations. He said the purpose 
of this new clause was to bring the law about Ministerial 
consent to the erection of power stations (Section 2 of the 
Electric Lighting Act, 1909) into line with the law about 
consent to the erection of overhead lines (Section 21 of the 
Electricity (Supply) Act, 1919) and in respect of the 
authorities to be consulted before consent was given. 

Before consenting to overhead lines, the Minister was 
obliged under Section 21 of the 1919 Act to give the local 
planning authority, in addition to the local authority, an 
opportunity of being heard. Although in practice the local 
planning authority was consulted before the Minister con- 
sented to the erection of a power station, such consultation 
was not a Statutory requirement under Section 2 of the Act 
of 1909. Subsection (1) of this new clause would make it 
so. Subsection (2) laid down that application for consent to 
the erection of a power station shall be in writing and shall 
describe the land in question by reference to a map. This 
provision was necessary for the purpose of the next clause 
about public inquiries. 

The next new clause gave statutory effect to an under- 
taking Lord Mills gave during the committee stage, that 
whenever a local planning authority objected to the erection 
of a power station or overhead lines a public inquiry 
will be held. He said the clause also codified and made 
some changes in current practice, particularly with a view 
to meeting the complaint that persons likely to be affected 
received insufficient notice of inquiries into these projects. 
Subsection (1) of the new clause required that when the 
local planning authority objected to an overhead line appli- 
cation under Section 10 (b) of the 1899 Schedule, or to a 
power station project under Section 2 of the Electric Light- 
ing Act, 1909, the Minister shall cause a public inquiry to 
be held, unless the local planning authority withdrew the 
objection. 

At the Minister’s discretion the public inquiry might be 
combined with the opportunity to state objections which, 
under Section 2 of the 1909 Act, the Minister must give 
to owners and lessees of the land, to the local authority and 
(by virtue of the preceding new clause) to the local planning 
authority in power station cases; or with the opportunity 
to be heard which the Minister must give under Section 21 
of the 1919 Act to the local authority and to the local 
planning authority in overhead line cases. Before giving 
his consent, the Minister must consider the objections of 
the local planning authority and the report of the person 
holding the inquiry. The Minister would not, however, 
have to order an inquiry if he proposed to grant the Board’s 
application after giving effect to the local planning 
authority’s objections. 


Preservation of Amenities 


After Clause 32 (Expedition of highway procedure in 
connection with electricity works), Lord Mills moved a 
new clause dealing with the preservation of amenities. He 
said this clause also implemented an undertaking he had 
given during the committee stage. Under the new clause 
the desirability of preserving natural beauty and of protect- 
ing buildings and other objects of architectural and historic 
interest was established. Secondly, when the Generating 
Board or an Area Board formulated proposals relating to 
their functions, they must take into account the effect the 
proposals would have on such amenities. The duty to 
take account of amenities was to be incumbent on the 
Boards both when formulating general programmes or 
reorganisation and capital development under Clause 7 (4) 
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of the Bill, and when submitting individual projects, such 
as power stations and overhead lines, for the Minister’s 
consent; also in planning other individual projects for which 
statutory consent was not required. 

Again, the Electricity Council, when considering the 
general programmes of the Boards under Clause 7 (4) must 
take into account the effect upon amenities of any capital 
development proposed. Finally, the Minister must do like- 
wise when approving the Board’s general programmes and 
when giving his consent to power stations or overhead line 
projects. Thus, before substantial capital expenditure 
was incurred, its effect upon amenities would have to be 
taken into account by all concerned, not only at one stage 
but at two. This applied in the formulation, consideration 
and approval of general programmes and in the preparation 
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of all individual projects, as well as in granting statutory 
consent to them where such consent was required. 

The final amendment was to the Second Schedule 
(Transitional Provisions), which provides that the new 
clauses about overhead line and power station projects and 
public inquiries shall not come into effect before vesting 
date. Lord Mills suggested that to apply them to inquiries 
in progress would be liable to cause confusion if the require- 
ments of the clauses did not happen to have been complied 
with. By giving effect to these clauses from vesting date, 
time would, moreover, be given to the Boards to adapt their 
administrative arrangements where necessary, and the new 
Generating Board would be able to familiarise itself with 
what had to be done on the generating and main trans- 
mission side. 


LET NRE 











ALLEGED 


“ DISCRIMINATION ” 


Action against South of Scotland Electricity Board and C.E.A. 


AN action in which the defendants 
are the South of Scotland Electricity 
Board and the Central Electricity 
Authority, and over which there has 
been protracted litigation, was the 
subject of a second judgment given on 
31st May by Lord Hill Watson in the 
Court of Session, Edinburgh. The 
plaintiffs are the British Oxygen 
Company, Ltd., Hillington Industrial 
Estate, Glasgow, and the action con- 
cerns charges made to them for the 
supply of electricity of 6,000 V or more. 
The company, who sue for £10,000 
as repayment of an alleged overcharge 
for electricity supply, ask the Court to 
set aside the industrial maximum 
demand tariff, under which the charges 
were said to have been made, as being 
illegal and ultra vires. 

Lord Hill Watson early in 1955 dis- 
missed the action as irrelevant. The 
plaintiffs then appealed to the Second 
Division, who allowed a proof before 
answer. On appeal to the House of 
Lords this decision was affirmed. 

During the hearing in the House the 
defendants submitted new arguments. 
They contended that on the evidence 
it was clear that the company, and 
other high-voltage consumers, were 
charged less per unit per month under 
the tariffs, and that the test whether 
preference had been shown was simply 
a matter of price. Thus, if all con- 
sumers were charged the same price 
there would be no discrimination and 
no preference. According to the 
arguments, the preference was shown 
to the high voltage consumers, who 
paid less, and the discrimination was 
exercised against the low voltage con- 
sumers, who paid more; but the 
preference and discrimination were 
justified by the greater cost per unit of 
supplying low voltage consumers. 

Lord Normand, in his speech in the 
House of Lords, said this new sub- 
mission by the defendants was crucial 
to the decision of the case, and it was 


of the greatest importance to all users 
of electricity and also of gas. It was 
in substance a new case that the House 
was asked to consider. 

The parties having been allowed to 
amend their pleadings, Lord Hill 
Watson recently heard fresh legal 
arguments in the case. Giving his 
second judgment, he said the important 
point in the defendants’ contention was 
that, in considering whether or not a 
preference had been shown or dis- 
crimination exercised, the cost of 
supply by the undertakers was 
irrelevant. Generally, it was correct 
that it was immaterial whether the 
undertakers in giving the service made 
a profit or loss, or merely made both 
ends meet. What had to be considered 
was the position of the complaining 
customer or consumer as compared 
with his competitor. The question had 
to be decided on terms of the tariff 
and the circumstances of the com- 
petitors. The answer must be given 
after a consideration of the particular 
terms of the tariff. 

The defendants had chosen to relate 
the price per unit to the cost of fuel 
by a fuel variation clause. If the 
machinery used in effecting this dis- 
closed a preference or discrimination, 
then the plaintiffs could not be refused 
an inquiry. His Lordship held, there- 
fore, that the plaintiffs were entitled to 
a proof before answer upon their plea 
that the Board exercised undue dis- 
crimination against industrial users in 
fixing the tariff. They were also 
entitled to a proof before answer on 
the question of discrimination. His 
Lordship, however, dismissed their 
pleas in support of their contention that 
the tariff was illegal and should be set 
aside. 

No reason had been given why the 
plaintiffs did not take what Lord 
Hill Watson described as _ the 
appropriate remedy of interdict. If 
they had obtained interdict, the 


defendants could have amended their 
tariffs so as to give the correct 
differential between the users of high 
and low voltage supply and still have 
charged the plaintiffs the prices which 
they had in fact paid. No relevant 
averments had been made by the 
plaintiffs in support of their claim for 
£10,000. 





Hunterston Station Inquiry 


The second public inquiry into the 
proposal from the South of Scotland 
Electricity Board to erect a nuclear 
power station at Hunterston, Ayrshire, 
was opened on Tuesday by Mr. H. R. 
Leslie, Q.C. The inquiry was 
necessitated by the death of the 


original commissioner, Sir Randall 
Phillip, Q.C. 
Mr. A. Thomson, Q.C., for the 


Electricity Board, said that many 
alternative sites had been investigated 
before Hunterston was chosen. Not a 
single local authority in the district 
had demurred; all the objections came 
from persons whose immediate private 
interests were affected. 

For the principal objector, Miss 
Eleanor Hunter, Mr. C. W. Graham 
Guest, Q.C., said that the Hunterston 
site had never been considered by the 
Board’s Amenity Committee or its 
architect. 





Exchange for Railway Offices 


The Reliance Telephone Co., Ltd., 
a subsidiary of the General Electric 
Co., Ltd., has received an order from 
the Eastern Region, British Railways, 
for a 1,000-line private automatic 
branch exchange to be installed at 
Great Northern House, Euston Road, 
London, N.W.1. 
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ACTIVE ELEMENTS IN 


ELECTRONIC AMPLIFIERS 


in Industrial Applications 


Survey of Devices Used 


d 

Recent advances in solid-state physics and electron 
physics have considerably broadened the field of active 
network elements. Since the war, we have seen the 
invention of the crystal triode or “transistor” and the 
introduction of a new series of magnetic materials called 
“ferrites” which have extremely interesting and useful 
properties. Nor has the development of new and improved 
valves stood still. In this article I seek to give a very 
brief description of some of the more important ways in 
which this work may influence industrial design. The 
devices to be discussed may be arranged in order of 
versatility as follows: high-vacuum thermionic valves, 
transistors, cold-cathode and hot-cathode gas discharge 
valves, and magnetic amplifiers. 


High-Vacuum Valves 


The principles of valve operation are too well known to 
need description here. However, it is necessary to draw 
attention to some of the factors which limit valve perform- 
ance. By far the most important of these is the limitation 
on operating frequency. Consider for a moment what 
happens if we try to operate an ordinary negative grid 
triode in a conventional tuned amplifier stage (Fig. 1) at 
successively higher frequencies. For a time all goes well 
but eventually we reach a frequency range in which the 
valve itself no longer behaves as a device with a high input 
impedance but instead damps the input circuit very 
severely. Ifthe input conductance of the valve is measured 
it is found to vary as the square of the frequency so that 
once a given valve starts to cause a measurable damping 
only a relatively small further increase in frequency makes 
the stage useless, as it gives less than unity power gain. 
Analysis shows that this effect is fundamental in the 
operation of the valve and that it depends on the time taken 
for an electron to traverse the distance between the cathode 
and the plane of the grid. The transit time can be reduced 
either by increasing the voltages applied to the valve or 
by reducing the grid-cathode spacing. Since the first 
procedure is obviously undesirable, the second has 
been adopted. 

The best modern valves made with conventional grids, 
formed by notching the stout vertical grid support wire and 
swaging the thin grid wire into the notch, have grid- 
cathode spacings of only 0-002in (6BQ7A). An improved 
method of grid manufacture has been introduced by the 
Bell Telephone Laboratories, Ltd., in which the grid wires 
are wound over a sturdy molybdenum frame to which they 
are attached either by soldering, using pure gold as a solder, 
or by glazing with a high-melting point glass. By the 
latter technique the tension in the delicate grid wire, which 
may be only 0-0003in thick, can be adjusted to 60-70 per 
cent of the breaking stress. Such grids employed in glass 
based valves of otherwise normal construction give values 
of gain X bandwidth product up to 250 (EL80F) and will 
operate at frequencies up to 1,000 Mc/s in grounded 
grid circuits. 

For still higher frequencies it is found that more 
attention has to be paid to ensuring that the input power 
actually reaches the active part of the structure and is 
neither kept out by high series reactances nor dissipated 
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before it reaches the grid proper. The exploitation of this 
line of thought leads to the “ Lighthouse ” type of triode 
which can be used to-day in grounded grid circuits at 
frequencies of rather more than 5,000 Mc/s. In these 
triodes the grid and anode are attached to discs sealed 
through the glass or ceramic envelope and the cathode is 
usually connected by some form of sealed concentric line 
conductor, with shielded heater leads. It is hardly 
necessary to add that to reach the frequency mentioned, 
all dimensions must be kept as small as possible so as to 
minimise the inter-electrode capacitance and the series lead 
inductances which are unavoidable even in the disc leads. 
This requirement means that the permissible size is reduced 
as the frequency increases so that triodes yield powers of 
only a few watts at frequencies in the kilomegacycle range 
while megawatt powers can be handled at low frequency. 

For the highest frequencies of all and for higher powers 
than are obtained from triodes, new principles, which make 
use of transit time instead of viewing it as a hindrance, have 
to be used. Such tubes include the klystron, cavity 
magnetrons, travelling-wave amplifiers and the backward 
wave oscillator. Space does not permit any description 
of their functioning which is described qualitatively in 
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Fig. |.—Conventional tuned amplifier circuit 
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Ref. 1, and in some detail in Ref. 2. It is worth mentioning 
that klystrons have yielded pulsed power outputs of 4o MW 
and efficiencies of over 40 per cent in the 3,000 Mc/s band. 
Carrier wave powers of 10 kW at frequencies up to 2,000 
Mc/s are commercially available. As regards limiting 
frequency, c.w. powers of 20 mW have been generated at 
50 kMc/s using reflex klystrons. The travelling-wave 
amplifier has not been so highly developed as the klystron, 
but it has the immense advantage of presenting an enormous 
gain X bandwidth product exceeding in some cases 10° 
(50 dB gain, 1,000 Mc/s bandwidth). The backward wave 
oscillator is characterised by the useful property of voltage 
tuning, for as the voltage is increased the output frequency 
increases, without any mechanical adjustment. An octave 
or more is readily spanned by this device, which is still in 
an early stage of development. 

The high-frequency tubes are, naturally, mainly 
employed in communication engineering, radar, missile 
guidance and similar fields. However, the industrial uses 
of large c.w. powers at very high frequencies have hardly 
been studied and there is no reason to suppose that all the 
applications of, for example, dielectric heating are known. 


Valve Reliability 


One of the most important, but relatively unspectacular, 
improvements has taken place in valve reliability. It is 








difficult or impossible to give a definition of reliability 
which is universally satisfactory. A valve for some special 
purposes is reliable if it will operate for a few seconds; 
for other purposes a life of 50,000 hours is barely adequate. 
For use in military equipment it has been found necessary 
to develop a concept of reliability based on the failure rate 
observed over the first 1,000 hours of life and “ special 
quality valves ” in which the failure rate over this period 
is below 3 per cent have been developed by several British 
manufacturers (Ref. 3). 

The research work necessary to ensure the achievement 
of this result has, however, achieved far more, because, 
when the features which are liable to result in early failure 
are eliminated, the life of a valve depends mainly on the 
cathode life. In a well-designed and properly operated 
valve this life may be very long and there is every reason 
to believe that the life of ordinary valves, when correctly 
operated, is nearer to 10,000 hours than to the 1,000 hours’ 
figure hallowed by tradition. The very long life valves 
used in the transatlantic telephone (TAT) cable repeaters 
still require to be made by special techniques to ensure 
good cathode life and special test procedures including 
long preliminary runs are made to enable early failures to 
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Fig. 2 (left).—Early construction 
for point-contact transistor 





Fig. 3(Right).—Schematic 
representation of junc- 
tion type transistor 





be eliminated. Such valves are naturally much more 
expensive than normal receiver types. 

The aid to valve life which can be obtained by correct 
use of the manufacturers’ limits has already been stressed. 
Such quantities as screen dissipation and maximum grid 
circuit impedance are not included just for fun! Another 
point has emerged from studies made on valves rejected 
from equipments in use by the U.S. Forces. On examina- 
tion, 35 per cent of valves rejected turned out to be without 
fault when checked at a central depot. 

The fatal temptation to change the most easily replaced 
component, the valve, is hard to resist and there is a great 
deal to be said in favour of “ wired-in ” valves which are 
permanently connected in circuit like all other components. 

As a final remark on reliability: it should be remembered 
that the important parameter is the total failure rate and 
not the percentage failure rate, i.e. if a certain equipment 
contains 20 times as many resistors as it does valves and 
the resistors have only one-tenth the failure rate of the 
valves, the resistors will be responsible for twice as 
many faults. 


Transistors 


Transistors are solid-state devices which have the 
property of power amplification and have at least three 
electrodes. The basic element is a semi-conducting body 
in which the flow of charge carriers is controlled by the 
injection of charge carriers of the opposite sign, instead 
of by electrostatic fields as in a valve. A semi-conductor 
is a substance intermediate in conductivity between a metal 


and an insulator in which the conductivity is determined 
mainly by the presence of a very small percentage of 
impurity. The atoms of foreign matter, according to their 
chemical valence, either gain electrons from, or lose 
electrons to, the bulk material. If the impurity centres 
take up electrons, e.g. gallium, the charge situation is as 
though free positive carriers existed and the material is a 
“pb” (positive) type semi-conductor, while if the impurity 
centres lose electrons, e.g. arsenic, free electrons move 
through the base lattice and we have an “n” (negative) 
type semi-conductor. 

Fig. 2 shows an early construction for a point-contact 
transistor. As the name implies, two cat’s whiskers make 
contact with a germanium block treated so as to show “n” 
type conductivity. In this case the emitter is biased 
positively and the collector negatively. The emitter injects 
a stream of “holes ” or effective positive charges into the 
base material. These charges modify the resistance of the 
collector which is very close to the emitter so that changes 
in the emitter potential are amplified in the collector 
circuit. 

Fig. 3 shows a junction type transistor very schematically. 
Here two blocks of semi-conducting material of identical 
type are separated by a thin junction of opposite type. The 
two possible junction transistors are thus p-n-p or n-p-n. 

These examples by no means exhaust the possibilities, 
but we shall not describe other types. Some general 
remarks on the properties of transistors may now be made. 
Perhaps the most striking difference from ordinary valve 
circuits is that the input circuit must be designed to deal 
with the low impedance of the emitter to base. Fig. 4 
shows the elementary amplifier circuit using the grounded 
base connection. Depending, of course, on the working 
point, determined by the bias and load resistors, and the 
actual transistor parameters, the input and output resistance 
of the transistor might be around Rin = 500 Q, Rout = 
20 kQ, so that for matched working and maximum gain 
R, should be 500 2 and R, 20k. The current amplifica- 
tion factor a is defined as the ratio of output current to 
input current with the output short-circuited. For a 
point-contact transistor a exceeds 2-0 and power gains 
of about 20 dB can be achieved. 

The n-p-n junction transistor has many advantages over 
point-contact transistors. These include higher gain, up 
to as much as 80 dB per stage, lower noise figures, high 
efficiency in Class A circuits, and extremely small size and 
mechanical stability. A major disadvantage is that the 
frequency limit of operation tends to be lower than in point- 
contact devices and in early models flat response could 
only be obtained up to frequencies of the order of 1 Mc/s. 
Recently, however, B.T.L. (Ref. 4) have described diffused 
junction transistors which exhibit a flat frequency response 
up to 500 Mc/s. 


Transistor Circuits 


A great deal has been written on transistor circuits and 
I make no pretence of summarising this material here: 
Ref. 5 should be consulted. However, one of the more 
fruitful procedures for circuit development should be 
mentioned. This is the use of duality between valve and 
transistor circuits (Ref. 6). Comparing transistors with 
valves, we can draw up the following table of equivalent 
quantities : — 
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Fig. 4.—Elementary ampli- 
fier circuit 
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Fig. 5.—Early construction 
of cold cathode triode gas 
tube 








INSULATOR 


This tabulation is very helpful in suggesting techniques 
for designing transistor equivalents of known valve circuits 
and thus the product of nearly 50 years of valve circuit 
research can be utilised in a new field. 

On the application side, it would be idle to pretend that 
the full promise of the transistor has yet been achieved. 
Difficulties, expected and unexpected, have cropped up 
and existing examples of the use of transistors tend to be 
in fields which do not make very exacting demands on the 
active circuit element. Examples are in portable and car 
radio and pre-eminently in hearing aids. In all these fields 
the avoidance of a heater supply and somewhat lower 
voltage and current requirements are outstandingly 
valuable. Major difficulties in more stringent applications 
have been the variation of characteristics with temperature, 
the occurrence of sudden shifts in characteristics and the 
sudden end of life. The first of these seems likely to be 
overcome by the use of silicon instead of germanium as a 
base material. Careful circuit design can accept wide 
tolerance active components and improved designs of 
transistor capsules help to eliminate the impurities which 
may cause “ sudden death.” In the future one may expect 
transistors to be extensively used in computers and other 
large-scale equipment where their small size and low power 
requirements are advantageous (Ref. 7). 


Gas-Discharge Valves 


Cold cathode triode gas tubes have been used as voltage 
initiated switches for many years. A typical early structure 
is shown in Fig. 5. A voltage pulse applied to the trigger 
causes ionisation of the gas between trigger and anode. 
Some of the charges are attracted to the cathode and, by 
a mechanism whose details are extremely complicated, 
cause the main gap to break down. The discharge has 
to be extinguished by lowering the anode voltage below 
the maintaining voltage of the tube. Improved versions of 
this device have been developed and, for instance, counting 
circuits operating at 100 kc/s have been based on their use. 

A more spectacular development is that of multi- 
electrode counter tubes such as those known as “ Nomo- 
trons” and “ Dekatrons.” Fig. 6 indicates the modus 
operandi of the Nomotron. To understand the operation 
consider that a discharge exists between the anode and 
cathode K,, the current is about 3-5 mA, the cathode and 
load resistances about 27 k© and 1-4 k® respectively 
and the maintaining voltage of the tube about 170 V. The 
potential of K, is about +80 V. A negative going pulse 
is applied to the common transfer lead. The current 
through R, is increased sharply while this pulse is applied, 
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so the anode potential, originally about +250 V, drops to 
about 200 V. Owing to the CR network in series with K, 
the potential of this electrode cannot change instantaneously 
so the discharge to K, is extinguished. When the T,, 
pulse ends, the discharge moves to K, for two reasons— 
first, because the geometry of the tube is made asymmetric 
to guide the discharge in this direction and, secondly, 
because CR is so chosen that there is still a charge on C,. 
On the next transfer pulse the discharge moves to T,, and 
thence to K, and so on round the tube, which has ten 
cathodes. Outputs are taken from the cathode resistors. 

Tubes of this type will operate up to 20 kc/s and some 
models have been worked at higher frequencies, up to about 
100 kc/s. They have been extensively used in counters 
for nuclear experimentation and for many other counting 
applications. In addition, the Nomotron, in which all the 
cathode connections are brought out, can be used as a 
distributor, i.e. it performs the function of driving one 
desired circuit selected from ten such circuits if the 
appropriate number of pulses is applied at the input—e.g. 
three pulses are used to select K, and so on. 

Cold-cathode devices are also developing in more 
specialised directions. Among several such developments 
Iselect two. The corona stabiliser, which uses the corona 
discharge round a fine wire to form a low-current high- 
voltage stabiliser, is a useful device in high-voltage low- 
current d.c. power supplies. 

The second group of devices is possibly of major import- 
ance in electronic switching for automatic telephony. These 
are small gas tubes designed so that when the discharge 
has been established the tube presents either a very low 
impedance to a.c. speech currents or even exhibits a small 
amount of gain. Refs. 8 and 9 describe the details of the 
devices. The simplest type of electronic exchange in 
which they can be used is an electronic analogue of the 
cross-bar switching system with each gas tube forming 
one contact point in the switch matrix. Selection of a 
particular contact is obtained by applying pulses in anti- 
phase to the row and column which intersect at the desired 


contact. The sum of these pulses will break down this 
gas tube and no other. Speech can then be established 
through the tube. 


Gas tubes have one major advantage over all other active 
devices; because the glow is visible, the operation of a 
circuit can be checked visually. This is a very genuine aid 
in servicing large groups of equipment and, in fact, equip- 
ments based on other active elements often include small 
gas diodes for signal tracing purposes. 

The development of hot-cathode devices has been much 
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Fig. 6.—Schematic representation of the Nomotron 

















Fig. 7. — Transformer core 
connected to a.c. supply 
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Fig. 8.—Idealisation of B-H 
curve 





less active than in the fields already mentioned. Hot- 
cathode mercury rectifiers and thyratrons are widely used in 
industrial rectification and control equipment. Thyratrons 
especially are used for electronic controls on motors for 
automatic operation of machine tools. The hydrogen 
thyratron, which has the properties of short ionisation and 
de-ionisation times, is widely used in high power pulse 
equipments, especially in radar modulators. More recently 
xenon-filled thyratrons and rectifiers have been introduced. 
These can be used for continuous operation or for pulse 
operation at frequencies up to about 400 pulses/sec. 
Vis-d-vis mercury thyratrons, xenon thyratrons will operate 
over an extended range of ambient temperatures and do not 
require to be mounted in the upright position. They are 
therefore of value in mobile equipment. 


Magnetic Amplifiers 


These devices depend on driving a magnetic core into 
the saturated condition. Consider for a moment an ordinary 
transformer core with two windings, one connected to a 
d.c. supply, the other to an a.c. one (Fig. 7). When the 


d.c. current is zero, the core is operating on the steep part 
of the B-H curve, which for theoretical work is idealised 
as in Fig. 8. The inductance of the a.c. circuit is therefore 
high, and the current through Rx correspondingly low. 
If sufficient d.c. is made to flow, the operating point can 
be shifted to the low slope part of the curve. The 
inductance decreases and the current and voltage drop 
across R; increase. The device thus acts as an amplifier 
and by designing the windings correctly, large a.c. powers 
can be controlled by small d.c. signals.. A further increase 
in sensitivity can be achieved if the a.c. output is rectified 
and fed back into the d.c. circuit, aiding the signal. This 
represents a use of positive feedback and discretion has 
naturally to be used to prevent instability. Several 
ingenious methods for simplifying the circuits have been 
suggested and are in use as motor controllers, aircraft servo- 
mechanisms and a.c. voltage regulators. The life of such 
a device is, in ordinary terms, unlimited. 

The properties of existing magnetic materials originally 
limited the uses of these amplifiers to low frequencies. The 
recent introduction of ceramic magnetic materials, which 
are characterised by very low eddy-current losses, permits 
operation at much higher frequencies. The particular 
materials used which have initial permeabilities between 
15 and 1,500 and resistivities of 20 10° (/cm are the 
ferrites, so named from their physical structure. These 
materials can be used to operate at frequencies in the mega- 
cycle region although, clearly, because of the limited values 
of inductance and stray capacitance tolerable at such 
frequencies, the size of the devices, and consequently their 
power handling capabilities, has to be minimised. How- 
ever, ferrite memories are now widely used for information 
storage in digital computers and seem well adapted for 
operation with short pulses. Ref. 10 gives a very complete 
résumé of information on ferrites. 
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DIGITAL COMPUTERS 


A LECTURE on “General Applications of Digital 
Computers ” was delivered by Dr. A. D. Booth (London 
University) to the Institution of Electrical Engineers 
following its annual general meeting on 23rd May. 

A digital computer, he explained, consisted of an 
arithmetical unit, capable of adding, subtracting, multiply- 
ing and dividing; a store; a control, which ordered the 
mathematical unit to perform the required calculations; 
and input and output. Engineers had entered the com- 
puter field rather late, not because they distrusted the 
machines but because some re-thinking of technique was 
necessary before computers could be applied to the 
solution of engineering problems. 

Among the problems described was that of program- 
ming a computing machine to design transformers, which 
was dealt with in a paper to the Institution in a convention 
on digital-computer techniques last year (see Electrical 
Review, 20th April, 1956). Transformer design was 








simple in principle, but difficulties arose in making the 
best of the process. Another problem, dealt with in the 
same convention by Mr. A. Gilmour, concerned the appli- 
cation of digital computers to electric traction, which had 
a two-fold object: first, to find the quickest way of getting 
from one point to another, irrespective of cost; and, 
secondly, to find out how the speed could be varied so 
that the journey could be made, although not as quickly, 
most economically. 

Finally, Dr. Booth dealt with the design of digital com- 
puters for the determination of crystal structure by means 
of X-rays and with work on translation by machine. The 
latter was a non-numerical application—or so one might 
think; but in fact, the language had to be turned into 
numbers. He showed an example of translation from 
Russian into English shown at the convention by Mr. I. S. 
Mukhin, of the Academy of Sciences of the U.S.S.R., and 
also some English-French translation. 
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Leiters should bear the writers’ names and addresses, not necessarily for publication. 
Responsibility cannot be accepted for the opinions expressed by correspondents. 


Engineering Status 

IN the Electrical Review for 24th May, 1957, Mr. H. W. S. 
Marshall raises once again the time-worn issue of the 
layman’s indiscriminate use of the word “engineer” to 
describe anyone even remotely concerned with engin- 
eering. 

If a distinction is desirable, surely there is a very simple 
way out of the difficulty. The professionally qualified 
engineer (i.e. the engineer who is a corporate member of 
a chartered institution) can at present call himself a 
chartered civil, mechanical or electrical engineer, but the 
terms are too clumsy for general use. 

Cannot the Institutions concerned come to an agree- 
ment whereby their corporate members can be referred 
to simply as “ chartered engineers” ? The term “ char- 
tered accountant” is readily accepted as signifying an 
accountant possessing certain qualifications; why should 
not the same apply in the engineering profession ? 

If an engineer wished to be more specific, he could add 
the branch in which he was qualified, e.g. “ chartered 
engineer (mechanical).” A person not so qualified would 
not be permitted to call himself a chartered engineer. 

If adopted, I think the term would be readily taken into 
general use. 

CHARTERED ENGINEER. 


[It should perhaps be mentioned that a chartered accountant is a 
member of a particular Institute.—Editors, Electrical Review.] 


THE recent correspondence in your columns has seen 
some familiar complaints and proposals ventilated. Mr. 
H. W. S. Marshall has set out very clearly the difficulties 
in the way of restricting the use of the term “ engineer ” 
to those with full professional qualifications, and he 
suggests as an alternative that some new descriptive term 
be manufactured. But the need to explain the significance 
of the term to the public would still remain. Widespread 
public knowledge about the structure and division of 
responsibilities in the Army is the principal reason why 
few generals find it embarrassing to be described as 
“soldiers.” What is required in the engineering pro- 
fession is surely better public relations, and this involves 
a national campaign conducted over a considerable period 
of time. 

The Engineers’ Guild is the professional association 
for all chartered civil, mechanical and electrical engineers; 
one of its principal functions—and one which no other 
body can carry out—is to act as a public relations wing 
for the whole engineering profession. The Guild has 
undertaken a programme designed to increase public 
awareness of the work and responsibilities of the profes- 
sional engineer, and to encourage proper acknowledgment 
of the part played by the professional engineers con- 
cerned, wherever references are made to engineering 
undertakings in announcements by employers or in the 
Press. Many of your readers will have seen the first- 
fruits of this work in the national and technical Press 
during the past year. 

A beginning has been made, but the task of com- 
municating understanding of the profession to the public 
will take time, and also the support of much greater 
numbers of individual engineers. If this task can be 


carried out successfully, however, there is little doubt 

that the status of the professional engineer will be greatly 

enhanced. 
London, S.W.1. J. G. Orr, 


Secretary, 
Engineers’ Guild. 


The Ring Circuit 

ON page 952 of your 24th May issue Mr. Forbes Jackson 
outlined the history of the ring circuit, but modesty 
prevented him from saying that he himself was the 
member of the Study Committee who took action and, 
moreover, that it was he who suggested to the Committee 
the use of ring circuits with fused plugs. If, as he says, 
the Dorman & Smith “version” was the father and 
mother of all ring circuit plugs surely Mt. Jackson is their 
grandfather. 

This development, by making adequate provision of 
socket outlets easy and an economic possibility, has done 
much to further the use of electricity and has in fact 
revolutionised the wiring of houses. It has given rise to 
the only major alteration in the Wiring Regulations for 
a quarter of a century, but because it is not spectacular 
it has very much been taken for granted. 


Mitcham, Surrey. H. C. Cooper. 


Bitumen-Base Filling Compounds 


A REVISION has recently been made of the 1952 edition 
of B.S. 1858, which applies to compounds of a bituminous 
nature suitable for use as filling compounds which are sub- 
jected to electrical stress in service. Oils and oil-resisting 
compounds are not dealt with in the standard. The tech- 
nical requirements are substantially the same as in the 
previous edition, the methods of test being based as far as 
possible on the “ Standard Methods for Testing Petroleum 
and its Products,” published by the Institute of Petroleum. 
These methods are revised from time to time and the 1957 
edition of B.S. 1858 embodies the changes made up to and 
including the issue of the 15th edition of the Institute’s 
methods of test. 

In most of the appendices, in which the methods of test 
appear, the wording is the same as in the corresponding 
sections of “ Standard Methods for Testing Petroleum and 
its Products ”; but some amendments have had to be made 
because the standard is concerned with bituminous com- 
pounds and not, for example, with oils or greases. 

Copies of B.S. 1858: 1957 may be obtained from the 
British Standards Institution, 2, Park Street, London, W.1, 
price 7s 6d. 





New Metallurgical Laboratories 


LORD TEDDER, Marshal of the Royal Air Force and 
Chancellor of the University of Cambridge, is to open the 
new metallurgical laboratories of the British Welding 
Research Association at Abington Hall, Abington, nr. 
Cambridge, on 23rd July. The opening will be followed 
by a luncheon and, in the afternoon, guests will be able to 
see something of the work of the Association. 
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PARLIAMENTARY REPORT 





THE Thermal Insulation (Industrial 
Buildings) Bill last week passed 
through a standing committee of the 
Commons in one sitting. Ten new 
clauses and a number of drafting and 
consequential amendments, which 
completely recast the Bill, were moved 
by Mr. Nabarro, who is sponsoring 
the Bill as a private member’s measure, 
and accepted by the Government. The 
Bill, in its new form, will come up for 
consideration on report and third read- 
ing in the House of Commons on 28th 
June. If it passes this stage—and the 
Government have virtually adopted 
the Bill and have already tabled the 
necessary money resolution to make it 
effective—it will go to the House of 
Lords, and must be conceded a good 
chance of becoming law by the end of 
the session. 


Purchase Tax on Domestic 

Equipment 

Conservative and Labour members 
united in pressing the Chancellor of 
the Exchequer to reduce or abolish 
purchase tax on kitchenware and other 
household equipment when the House 
of Commons last week resumed con- 
sideration of the committee stage of 
the Finance Bill, which gives effect to 
the Budget proposals. 

During a discussion on the motion 
that Clause 6 (“ Reduction of Purchase 
Tax on Certain Household Goods ”) 
stand part of the Bill, Mr. Nabarro 
said that the Chancellor had cut in 
half the tax on a hand carpet sweeper, 
thereby encouraging the sale of an 
obsolete and obsolescent type of house- 
hold article, whereas the tax on its 
modern counterpart, the electric carpet 
sweeper, was 60 per cent. What the 
Chancellor had done was to place a 
premium on drudgery in the home. 
The Chancellor had also cut the tax 
on domestic refrigerators operated by 
oil, but the refrigerator operated by 
gas or electricity was kept at 60 per 
cent. On electric toasters, electric 
kettles, and electric smoothing irons 
the tax had been kept at 30 per cent, 
and reduced to 15 per cent in the case 
of their non-electric equivalents. 

We were spending huge sums of 
money every year on the provision of 
new power stations. To derive the 
maximum value from that huge invest- 
ment there must be diversification of 
load and there must be the highest 
possible load factor. That meant the 
greatest possible number and diversity 
of electrical appliances in the home. 
He appealed to the Chancellor between 
now and the Finance Bill next year 
to scrutinise the effect of purchase tax 
upon domestic labour saving devices. 

Mr. Peter Thorneycroft, Chancellor 
of the Exchequer, replying to the 
debate, said that while Mr. Nabarro 
had spoken with great fervour of the 
joys and hopes associated with a com- 


pletely modernised kitchen, to remove 

the tax from that range of items would 

mean giving far wider relief than 

anything which could be contemplated 

within the scope of the present Bill. 
The clause was agreed to. 


Scientific Research 


Mr. Partridge asked the Parlia- 
mentary Secretary to the Ministry of 
Works if the Government would set up 
an executive body to study and direct 
the nation’s organisation for scientific 
research and development in all fields. 

Mr. Harmar Nicholls replied that 
the Lord President of the Council was 
not satisfied that it was necessary to 
establish a new organisation of the 
type suggested. 

In answer to Wing Commander 
Bullus, Mr. Nicholls said that no 
research programme had yet been 
announced by the European Organisa- 
tion for Nuclear Research. The full 
research resources of the Organisation 
would only become available when the 
two accelerators were completed. The 
smaller accelerator was expected to be 
in operation late this summer. Full- 
scale research on it should commence 
by the end of the year and a research 
programme was now being worked 
out. Her Majesty’s Government had 
suggested some problems for study. 
The working out of the research 
programme was the responsibility of 
the Director-General, but he was 
advised, on the Scientific Policy Com- 
mittee, by many eminent scientists. 
From the United Kingdom they 
included Sir John Cockcroft and 
Professor P. M. S. Blackett. 


Russian Technical Periodicals 


Mr. Mawby asked what progress 
had been made by the Department of 
Scientific and Industrial Research in 
translating Russian scientific periodi- 
cals and providing a lending library 
service on them. 

Mr. Nicholls said the D.S.I.R. had 
ordered all the Russian scientific and 
technological books and periodicals 
which were available through com- 
mercial channels and was trying to 
obtain additional material on exchange. 
When sufficient material had been 
received a lending service would be 
started. The Department was con- 
tinuing its small co-operative transla- 
tions scheme, under which the cost of 
a translation of a scientific paper was 
shared by those interested. 


International Geophysical Year 


Mr. Mawby inquired to what extent 
the British programme of research in 
the upper atmosphere, as part of our 
contribution to the International Geo- 
physical Year, would be affected by 
the decision of the United States to 
defer the launching of her earth 
satellites. 


Mr. Nicholls said that the U.S. 
decision would no doubt be taken into 
consideration by the British National 
Committee which had been set up by 
the Royal Society to co-ordinate the 
British programme. As things stood 
at present the British programme wes 
expected to proceed as planned. 


Radioactive Materials in Factories 


Mr. Mason asked the Minister of 
Labour what recent inspections had 
taken place in factories working with 
radioactive materials such as radium 
or radio-thorium; and with what 
results. 

Mr. Iain Macleod, Minister of 
Labour, said that since 1st June last 
year at least 300 such inspections had 
been made. The majority of these 
factories were covered by the Factories 
(Luminising) Special Regulations, 
1947, and in most cases the standard 
of compliance with the regulations was 
good. 


Atomic Reactor Exports 


Wing Commander Bullus asked the 
Prime Minister what steps he was 
taking to give publicity to the British 
atomic reactors among _ potential 
purchasers. 

Mr. Macmillan replied that a con- 
stant supply of information about 
United Kingdom reactors and other 
atomic achievements in which this 
country could justly take pride was 
provided to countries abroad. Several 
films had been made and a number of 
exhibitions had been organised. The 
United Kingdom Atomic Energy 
Authority and industrial firms arrange 
frequent visits to their establishments 
here for scientists, engineers and 
industrialists from abroad. Speakers 
from this country lectured abroad and 
participated in conferences on the 
various peaceful uses of atomic energy. 

Observing that the British atomic 
exhibits at the Hanover trade fair had 
been excellent in every respect and 
that tremendous interest had been 
created among German industrialists, 
Mr. W. R. Williams asked whether the 
Prime Minister would examine the 
results of this exhibition, and see that 
similar arrangements were made at 
other important world trade fairs. 

Mr. G. Chetwynd considered that 
the methods adopted by the Americans 
at the recent Tokio conference were 
most unscrupulous and asked whether 
we could not send a high-powered 
delegation to the Far East to make it 
abundantly clear that we were the 
only nation in the world that had a 
commercial reactor working at present. 

Mr. Macmillan said it was not for 
him to comment on the first part of 
that question, but as regards the 
second part he though that what Mr. 
Chetwynd had said was true and ought 
to be known. 
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Direct Cooled Stator Windings 


G.E.C. SYSTEM FOR ALTERNATORS ABOVE 200 MW 


rey 
Lue large increase in the maximum rating of turbo- 
alternators made possible by direct cooling the rotor 
windings is now fully appreciated and is an important 
factor when considering generating plant extensions. 
The advantages to be gained from a similar improved 
heat dissipation from the stator conductors are less 
marked since it gives no increase in specific output.. The 
reduction in the stator slot and core-plate dimensions 
which it makes possible, however, is one means of reducing 
weight to keep within the present maximum transport 
limitation of 150/160 tons. For this reason the designs 
prepared by the General Electric Co., Ltd., for alternators 
with outputs in excess of about 200 MW incorporate 
direct stator cooling. 

The object of the development has been to produce 
an efficient cooling arrangement which is sound both 
mechanically and electrically with the minimum disturb- 
ance to well-established methods and practice in manu- 
facture. Thus, water is used as the coolant since its high 
thermal capacity and low viscosity permit the use of small 
ducts with a flow through several conductors in series, 
thus reducing to the minimum the number of tapping 
points on the winding. As a result, within the stator casing 
there is a complete absence of unusual insulation features, 
the leakage surfaces are normal and all pipework is 
metallic with brazed joints. Since the temperature rise of 
the water and the copper can be predetermined with 
accuracy, satisfactory operation of the cooling circuit is 
assured. A machine embodying this method of stator 
cooling is in course of construction. 

The ideal direct cooling arrangement, from the point of 
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Fig. |.—Diagrammatic arrangement of the cooling circuit for the 
stator windings of a G.E.C. direct-cooled alternator 


view of minimum disturbance to the insulation, is one in 
which the coolant path is totally contained within the 
normal insulation of the windings with the supply and 
discharge points at earth potential. Thus, the circulation 
would be from the neutral point, through half the con- 
ductors of one phase to 
the line terminal and back 
through the remainder of 
the phase conductors to the 
neutral point. The pressure 
drop through such a 
coolant path would, how- 
ever, be high, and since it 
is desirable to limit the 
maximum water pressure to 
a value below that of the 
hydrogen in the casing, the 
number of conductors in 
series must be reduced, 
with additional tapping 
points to the windings to 
provide lower resistance 
paths for water flow. 

The arrangement used 
by the company is illus- 
trated § diagrammatically 
in Fig 1, the stator wind- 
ings being represented by 
the thick lines, with each 
phase divided electrically 
into two parallel circuits. This is essential in units 
of the size under consideration. The water flow is 
into both ends of each phase winding, with discharges 
at the centre point of each half-phase, thereby giving 
12 coolant circuits in parallel through the stator. The 
terminal bushings have hollow stems through which the 
water passes into the casing, and the arrangement serves 
a double purpose since the efficient cooling of the bushing 
by cold water greatly increases its current carrying 
capacity and eliminates the possibility of any expansion 
strains. Three small bushings are also required for the 
warm water discharged from the windings, the connection 
between them and the mid-points of each phase being 
made with metal pipes insulated and supported in a similar 
manner to the electrical leads. In order to break down’ 
the voltage between the bushings and the earthed water 
circulating pump and heat exchanger, resistance columns 
are provided at any convenient positions in the foundation 
block. These are very simple and consist of straight tubes 
of insulation material of the appropriate length and 
diameter to contain a column of water of the required 
electrical resistance. 





Fig. 2.—Section through a stator 
conductor 


Stator Conductors 

The company’s water-cooled stator conductor, shown 
in Fig. 2, consists of a number of thin-walled but robust 
copper tubes of reasonable depth, spaced symmetrically 
within the conductor, each tube being associated with two 
solid copper strips placed above and below it with only 
light insulation interposed. The water circulates through 
all tubes in parallel, the quantity through each being 
designed to absorb the loss both in the tube itself and in 
the associated strips. Since the heat is transferred from 
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C. C. Hyams, H. S. Wathes, J. G. Briggs, V. J. Stock 
and L. C. Penwill (director and secretary). 

The first question was:—“ In the light of the decisions 
of the Government, following reports of the Monopolies 
Commission and having regard to the requirements of the 
Restrictive Trade Practices Act, is there any advantage 
in maintaining the existence of trade associations, whose 
efforts to stabilise trading conditions in the past are no 
longer possible. What advantage can the trade associa- 
tions now offer their members ? ” 

Mr. A. E. Iliffe (Benjamin Electric, Ltd.) came out 
strongly in favour of trade associations, which, he said, 
had many useful functions, outside the scope of the 
Restrictive Trade Practices Act. Price regulation would 
not be possible, but it might be individually desirable 





business premises, and the general promotion of efficiency 
by investigations into such matters as accountancy 
systems, machinery available for members’ use, etc. 

Other speakers thought that while there were trade 
unions there must be “ opposite ” organisations; society 
was being organised into “ pressure groups ” of one kind 
or another, hence the continued need for associations. 

Opinions were invited on the recent Government 
announcement of its intention to insist on fixed price 
tendering for all Government and local authority projects. 
The focal point of discussion was the instability that now 
existed in the cost of labour and materials. Mr. W. J. 
Bird (G.E.C.) said that if fixed prices could be achieved 
it would be a good thing for the national economy and 
help enormously in overseas markets. Having adjusted 























the strips to the tube over a wide area, the temperature for the direct cooled winding, but the design will be f Pee itic 
gradient across the insulation is negligible and all the _ slightly modified to eliminate the need for “jumpers” ff pie no 
copper in the conductor at any section is at substantially normally used to transfer the required number of strips at +. 7 
the same temperature. from the top to the bottom of the stack of laminations pibcneyits 
One of the chief advantages of this arrangement com- when making the brazed joints to the next coil. At both re = 
pared with one using tubes alone is the greater freedom ends of the stator the strips and tubes follow round from a = 
it gives in the selection of the most suitable proportions top to bottom in an orderly sequence, which is, of cours, FJ P° re 
for the various components from the points of view of very desirable with a direct cooled winding to facilitate | er 
losses, hydraulic efficiency and ease of handling. Thus, _ the jointing of the tubes. bk dy 
if a few tubes are arranged to provide the same total duct The insulation of the windings is exactly the same as site 
section, the depth of each tube and the wall thickness that used successfully on alternators for many years. At cent to 
become too great with regard to eddy current losses. With only six points where the warm water discharge pipes lor — 
a larger number of tubes of more suitable wall thickness, leave the windings is the appearance different from tha: FF a . 
the water duct cross-section becomes long and narrow, the of a conventionally cooled stator, but here again a fF rig 
pressure drop across a given length is appreciably higher standard insulation technique is employed, the taping ff for a 
and an increase in the number of tapping points to the being continuous down to the bushings. , 
windings is necessary. The combination of tubes and For various reasons the increase in unit output has not ~— 
strips allows the greater part of the current to be carried been accompanied by a corresponding increase in the of 08 
by the most effective conductors, viz. insulated thin machine voltage and therefore the stator current will be ae wine 
laminations, and the water to flow in a few channels of appreciably higher—of the order of 10,000 A for a Posi: 
reasonably good shape with a low-pressure drop; the 300 MW alternator. A naturally-cooled terminal bushing [fF Piscine 
walls of the tubes are also used to carry current. of this size would probably be impracticable, and even at | ne 
The stator conductors of all but the smallest alternators lower currents direct gas cooling has been used. The [ ‘U8scst 
are sub-divided to reduce the eddy current losses, the water-cooled bushings have greatly increased current — 
usual method being to use a number of horizontal lamina- carrying capacity and with their use there will be no lig ot 
tions which are individually insulated and transposed. difficulty in dealing with even greater ratings. be = 
The method of transposition used here is such that each It will be appreciated from the foregoing that this _ 
strip is cyclically transferred from one position in the slot system of direct cooling introduces the minimum of [ — Solutior 
to an adjacent position when making the joints between interference with established methods of stator construc- [> gt a 
conductors in the stator overhang, the interstrip insulation tion, and at the same time ensures most efficient dis- i of i - 
being continuous throughout the winding. This arrange-  sipation of the losses in the windings. Nevertheless, it * — 
ment has the advantages of very simple interstrip insula- is the company’s view that the additional complications | - 
tion, uniform depth of copper and the highest space factor introduced by liquid cooling are justified only where the ei 
in the slot with good equalisation of induced stray voltages weight of the stator becomes the limiting factor and this Gi asco 
in the stator overhang. The same principle will be used does not occur until outputs exceed about 200 MW. ( Wher 
tS ee | without 
> couldn 
_ Anot 
‘“‘Any Answers Please ” )  teprese 
bs modifie 
SOME POSERS FOR ELECTRICAL CONTRACTORS ' “7 
: tices al 
Iyrenvep to be provocative, the “Any Answers because he believed fixed prices would benefit the whole | — 
Please ” session of the E.C.A. Conference at Llandudno industry, particularly re-sellers and retailers. Trade | po ‘ 
(to which we briefly referred in our last issue) was also associations might well develop increased usefulness and |). ne 
challenging and stimulating. Members of the audience bring into membership individuals and firms who previ- i ig 
were asked how they would solve problems that were ously had been unattached. f pote 
exercising the minds of some of their appointed represen- Mr. R. Cussins (York) thought trade associations would ‘ 
tatives. The president, Mr. A. V. Milton, as chairman, adopt more of a positive and less of a negative, attitude. pe 
explained that only the members of the panel were aware Instead of being mainly concerned with price mainten- pth 
- of the questions to be asked, but they would not be ance, discounts and trading conditions, associations might wa . 
permitted to give answers, although they would be allowed be able to give advice and assistance to members on ae 
to interject remarks. The panel consisted of Messrs. technical subjects, the design and improvement of Was 
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prices in the light of the recent wages award on the 
condition that there would be no further claim for twelve 
yoonths, manufacturers noted that the unions were going 
to ask for a shorter working week and longer holidays. 
Even a six months’ “ standstill ” would be welcome. Mr. 
A. Escott (London) voiced the need for a national wages 
policy, without which we should never be able to deal 
with the problem of inflation. 

Mr. R. A. Marryat (London) suggested that the Govern- 
ment’s requirement could only be met by adding 5 per 
cent to the price of a one-year contract or Io per cent 
for two years to anticipate likely cost increases. 

The next query was whether the after-sales service of 
electrical merchandise was excessive as compared with that 
for other industries. If so, was the need for it due to faulty 
design or deficiencies in production? Was the trade 
discount on such appliances sufficient to meet the cost 
of after-sales service? When the answers were not 
forthcoming, one of the members of the panel remarked: 
“ T don’t think there can be any retailers present ! ” 

Could further mechanisation be applied to electrical 
contracting work and, if so, to what operations ? It was 
suggested that there was an enormous market which 
deserved investigation by manufacturers, for instance, 
light portable trailing machines, hole punches which could 
be operated from remote positions, drilling machines and 
screwing machines. Screwing machines provided a 
solution to many contractors’ problems. One speaker 
questioned whether there was much room for further 
mechanisation. If it was a question of cutting the cost 
of installations, plastic tubes might be the answer. 

Was the present apprenticeship training scheme in the 
electrical contracting industry justifiable in the light of 
the economic factors which prevailed? Mr. W. Winstanley 
(Liverpool) was quick off the mark with this short answer: 
“Whether it can or cannot, it must be made to because 
without an apprenticeship of some description the trade 
could not carry on.” 

Another member said that the apprenticeship scheme 
represented a high ideal, but the need to-day was for a 
modified scheme whereby boys could be taught the craft 
and how to do the job, not necessarily at a technical 
school. There should be two classes—(a) trade appren- 
tices and (b) technical apprentices. Such a distinction 
would recognise that some apprentices were better with 
their hands and others with their heads. 

Attention was also called to the cost of training 
apprentices and it was suggested that the time had come 
when the Government should take over the responsibility 
for training apprentices for industry, just as it had taken 
over the responsibility for obtaining graduates and 
others for the technical side of industry. Electrical con- 
tracting had become more technical, and for the training 
of apprentices, subsidies might be required. The trade 
unions could do more in the matter of apprentice training. 
Was it possible to deal effectively with matters of trade 


One of the speakers (Mr. A. Escott) and part of the audience 
at the ‘* Any Answers” session 
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and commerce, and at the same time remain aloof from 
politics? Speakers thought that the electrical industry 
had to be politically-minded because of export markets. 
One comment was that there would be no need to think 
about politics, and employers would have no desire to do 
so, if the trade unions thought the same. 

What type of off-peak load should be introduced to 
consumers to achieve a better load factor? Speakers 
said that electrical energy could be stored in the fabric 
of buildings or in other media, for instance, oil, or used 
for floor and other forms of heating. Another suggestion 
was the introduction of shift work in factories on an 
extensive scale—as in the United States. While the most 
prolific field was in space heating, water heating, process 
heating, etc., shift working would make the greatest 
contribution of all. The Electricity Boards should offer 
attractive off-peak tariffs. 

Should the present discount structure on domestic 
appliances be revised to create a differential in favour 
of electrical retailers with showroom facilities? The 
answers were mainly in the affirmative. It was contended 
by one set of speakers that the cost of running show- 
rooms and demonstrations, advertising and providing 
after-sales service justified preferential discounts and this 
should be recognised by the manufacturers who benefited 
by the increased sale of their goods. These goods were 
advertised in the retailers’ shop windows. Manufac- 
turers had to meet other advertising costs. Why not 
this ? It was suggested that the only thing that concerned 
the manufacturers was total purchasing power which was 
reflected in quantity discounts. 

It was asked how it was that the electrical industry, 
which had had a Fair Trading Policy for upwards of 
25 years, still laboured under chaotic conditions. Mr. 
A. E. Iliffe said that if manufacturers and factors would 
help a little more and criticise a little less, the Fair Trading 
Policy would be more of a reality. The chairman 
expressed his belief that nobody agreed with the question. 

While the maintenance under contract of large 
industrial and commercial electrical installations was 
already in existence, should this type of business be 
developed to ensure regular maintenance of all electrical 
installations ? After Mr. Penwill had called attention to 
the I.E.E. Regulations, Mr. A. Escott said that it was 
highly desirable, but impossible. One speaker said that 
installations in this country were the safest in the world. 

Two questions dealt with the National Inspection 
Council, the display of whose emblem by approved con- 
tractors, it was stated, would help to focus public attention 
on the Council’s aims. Compulsory registration of 
employers and employees would be a step in the right 
direction, also the establishment by local authorities of 
a department to which installations had to be notified, so 
that arrangements could be made for inspection. Then 
it could be certain that the quality of the installation would 
be to the standard set by the N.I.C. 
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Trade with China 


The Foreign Secretary announced 
in the House of Commons on 30th 
May that the strategic controls on 
exports to China are to be aligned 
with the existing controls on exports 
to the Soviet bloc. Besides atomic 
energy and munitions items, these 
controls embargo or restrict export of 
some 200 other items to the Soviet 
bloc and these items will all continue 
to be embargoed or restricted for 
China. The goods which hitherto 
have been embargoed only to China 
and will now become free of export 
licence control for China in the same 
way as they are already for the Soviet 
bloc include some machine tools; some 
electric motors and generators; rubber- 
working machinery; most motor 
vehicles and tractors; most railway 
locomotives, rolling stock and other 
railroad equipment; most internal 
combustion engines; and some 
scientific instruments. 

In his statement Mr. Selwyn Lloyd 
said that discussions in the China 
Committee on controls on trade with 
China had taken place over the last 
three weeks. In the light of these 
discussions H.M. Government in- 
tended to continue the policy of 
co-operating in a system of controls 
on trade with both the Soviet bloc and 
China in the mutual security interest. 
As regards the detailed scope of the 
United Kingdom controls on trade 
with China, however, the Government 
had informed its associates that in 
future it would adopt the same lists 
for China and the Soviet bloc. That 
decision would mean no change in 
items which were embargoed for both 
the Soviet bloc and China. But 
certain items now embargoed for 
China would either be transferred to 
the quantitative control list or to the 
“ watch ” list or completely freed. 

The Export of Goods Control Order 
would be amended accordingly, and 
in the meantime licences would be 
granted on request for all items now 
embargoed for China but not subject 
to export licensing to the Soviet bloc. 
For items subject to quantitative con- 
trol for export to the Soviet bloc it 
would not be possible to grant licences 
until discussions had been held in 
Paris about the size. of quotas for 
China. Exporters interested in any 
items which were not embargoed to the 
Soviet bloc should communicate with 
the Export Licensing Branch of the 
Board of Trade. 

Orders have been made giving effect 
to these changes as from 5th June. 
They are the Export of Goods (Con- 
trol) (Amendment No. 4) Order, 1957 
(S.I. 1957/950. H.M. Stationery 
Office, 2d), and Amendment to Open 
General Licences—Aluminium Goods, 
Copper Goods, Iron and Steel Goods, 
Lead and Zinc (2d). Inquiries con- 


cerning the Order and applications for 
licences should be addressed to the 
Export Licensing Branch, Board of 
Trade, P.O. Box 122, Atlantic House, 
Holborn Viaduct, London, E.C.1 (tele- 
phone: City 5733). 


Ferranti in Inverness 


Towards the end of last year 
Ferranti, Ltd., announced that it would 
shortly manufacture distribution trans- 
formers in Inverness. This project 
was declared officially open by the 
Rt. Hon. Thomas Johnston, chairman 
of the North of Scotland Hydro- 
Electric Board, at a ceremony at the 
premises of Resistance Welders, Ltd., 
Rose Street, Inverness, on 28th May. 
Following the opening, a luncheon was 
held at the Station Hotel, Inverness, 
at which speeches were made by Mr. 
S. Z. de Ferranti, Mr. Thomas 
Johnston, Bailie Angus Fraser, Major 
P. Hunter Gordon and Mr. J. 
Mendelson. 


Gas Cleaning Equipment for High 
Marnham 


The Sturtevant Engineering Co., 
Ltd., has received the contract for the 
whole of the gas cleaning equipment 
for the five boilers being installed at 
the C.E.A.’s High Marnham power 
station. The boilers, which are being 
supplied by International Combustion, 
Ltd.:, are believed to be the largest at 
present under construction in Europe. 
The gas cleaning plant will comprise 
mechanical collectors followed by 
electrostatic precipitators and will 
handle 191-1 million cu ft of gas per 
hour. The overall efficiency will be 
99:3 per cent, which means that 80 
tons of dust per hour will be extracted 
from the boiler gases before they are 
discharged to atmosphere. 


Cable for Railway Electrification 


The Central Electricity Authority 
has awarded the first cable contract for 
the new 50 c/s single-phase system of 
traction at 25 kV, which the British 
Transport Commission has adopted for 





ELECTRIC TOASTERS 


Next week’s issue of the Elec- 
trical Review will contain a 
further illustrated survey in our 
series on domestic electrical 
equipment, the subject this time 
being electric toasters. Details 
will be given of the type, num- 
ber of slices, loading, body 
finish, price, purchase tax, etc. 
The following survey (5th July) 
will deal with electric fires 














future electrification of British Rail- 
ways, to W. T. Henley’s Telegraph 
Works Co., Ltd. The power supply ai 
this voltage will be taken from the 
132 kV grid at convenient substations 
adjacent to each of the proposed supply 
points, where it will feed into the over- 
head system of the railway. This con- 
tract covers the supply and installation 
of four miles of 25 kV concentric paper 
insulated oil-filled cable, together with 
a combined pilot and telephone cable 
for connecting the C.E.A. grid sub- 
station at Stockport with the British 
Railways’ trackside substation at 
Heaton Norris Junction. The 25 kV 
concentric cable is a new design of oil- 
filled cable, which has been developed 
by Henley’s Research Laboratories 
especially for railway electrification 
work. 


Diesel to Trolley-Buses in Madrid 


The Empresa Municipal de Trans- 
portes de Madrid has ordered twenty- 
five electrical equipments from the 
General Electric Co., Ltd., for con- 
verting existing oil-engined buses to 
trolley-bus operation. These equip- 
ments will be similar to that supplied 
by the G.E.C. in 1951 when the Madrid 
transport undertaking purchased for 
demonstration purposes a complete 
trolley-bus comprising G.E.C. elec- 
trical equipment, a B.U.T. chassis and 
Weymann single-deck body. This 
vehicle has been in regular service 
since that time. 

The control equipment in the con- 
verted vehicles will be rear-mounted 
and will include rheostatic braking. 
The motors will have a one-hour rating 
of 130 h.p. at 600 V. Provision will 
be made for battery-manceuvring, the 
battery being charged by a 30 V 
overhung generator direct-driven from 
the motor shaft. A Westinghouse 
motor-driven compressor will be 
included for operating the air brakes 
and doors. 


Jubilee of the Hampstead Tube 


Saturday, 22nd June, marks the 
50th anniversary of the opening of the 
Hampstead Tube. It was constructed 
as the Charing Cross, Euston and 
Hampstead Railway and its opening 
forged the “last link ” in the network 
of underground railways as then con- 
templated by its sponsors, the Under- 
ground Electric Railways Co. of 
London, Ltd. It was in fact to be the 
last of the existing tube railways to 
be carried through Central London 
over the 50-year period separating its 
construction from the present day. 

A feature of the tube is its excep- 
tional vertical contour—the total rise 
of line between Charing Cross and the 
tunnel mouth south of Golders Green 
station is 272ft. Hampstead station 
(192ft below ground level) is the 
deepest on the whole of the system, 
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but the deepest point on the railway 
occurs about 300 yd north of the 
ation, where the rail level is 250ft 
below the crest of Hampstead Heath. 


Lancashire Dynamo Group Sales 


Lancashire Dynamo Holdings, Ltd., 
announces the establishment of 
Lancashire Dynamo Group Sales, Ltd., 
with headquarters at St. Stephen’s 
House, Westminster, London, S.W.1, 
to take over the sales organisation in 
Great Britain, previously operated by 
the various companies in the Lanca- 
shire Dynamo Group. It will also 
co-ordinate the Group’s export sales 
activities. 

The new arrangements do not in- 
volve any changes in the existing 
Lancashire Dynamo branch office 
organisation or in the selling agencies 
operating in connection with Statter 
products. They are, however, a 
natural development of the expansion 
of the Group and of the widening 
interests in industrial electrical equip- 
ment. While it remains the policy of 
the Lancashire Dynamo Group to 
retain the individuality of the separate 
companies, the fact that the selling 
organisation will now act on behalf of 
the Group as a whole should strengthen 
and improve the services available to 
customers. 

Mr. Stanley F. Steward, C.B.E., is 
chairman of the new company and the 
other members of the board are 
Mr. F. H. Schroeder and Mr. H. G. 
Carter. 


E.A.W. Midlands Area Conference 


Some 364 members from eighteen 
of the twenty-four Midlands branches 
of the E.A.W. attended an area con- 
ference at Hereford on 14th May. 
Speakers at the conference luncheon 
were the Dean of Hereford, Dr. Hedley 
Burrows, who proposed the civic toast, 
to which the Mayor, Councillor J. 
Gooding, responded; Mr. W. S. Lewis, 
C.B.E., J.P., chairman, Midlands Elec- 
tricity Board, who proposed the 
E.A.W. toast, to which Miss Mary 
George, M.B.E., E.A.W. director, 
replied. Mrs. G. D. Coe, Hereford 
Branch president, was in the chair. In 
the afternoon Miss P. E. Grady, holder 
of the 1956 Caroline Haslett Trust 
Scholarship, gave an illustrated lecture 
on her visit to Sweden. An exhibition 
was arranged by the Midlands Elec- 
tricity Board. 


Iron and Steel Import Duties 


Under the Import Duties (Exemp- 
tions) (15) Order, 1956, the import 
duties on blast-furnace  ferro- 
manganese and on a wide range of iron 
and steel products were suspended 
until 18th September next. After con- 
sultation with the Iron and Steel Board 
about the supply position, the Govern- 
ment has decided to make a new Order 
which, with some exceptions, prolongs 
the suspension of import duty on these 
goods until 18th March, 1958. The 
exceptions are light bars and rods 
(other than in coils), light sections and 


hoop and strip not exceeding 18in in 
width. Duty on these products will 
be restored on 19th September, 1957. 
The new Order does not affect iron 
and steel plates, on which duty is 
already suspended until 18th March, 
1958. The new Order (Import Duties 
(Exemptions) (No. 6) Order, 1957 (S.I. 
No. 925)) comes into operation on 
19th September next. 


P.O. Engineers’ Pay Increase 


Agreement has_ been _ reached 
between the Post Office and the Post 
Office Engineering Union for cost-of- 
living increases in pay ranging from 
gs to 11s 6d according to grade and 
operative from 1st May. Nearly 
70,000 members of the Post Office 
Engineering Department will benefit. 
Last month the Union claimed an all- 
round increase of 5 per cent. Pro- 
posals will be made by the Post Office 
to cover corresponding increases in 
cableship grades and female and 
juvenile grades. It is understood 
between the two sides that the settle- 
ment is an interim one pending full 
discussions on the application to the 
Union’s grades of the Report of the 
Royal Commission on the Civil 
Service and the reassessment of pay 
levels in the light of outside industry. 


Telegraph Equipment for Turkey 


Among recent export orders received 
by the Automatic Telephone & Elec- 
tric Co., Ltd., for telegraph distortion 
measuring sets is one from the Societa 
Telettra, of Milan. The Italian com- 
pany has ordered thirty-three 5As— 
the latest version of the transmitting 
unit—for use in an installation being 
carried out for the Turkish Posts & 
Telegraphs Department. The equip- 
ment is being manufactured by A.T.E. 
(Bridgnorth), Ltd., an A.T.E. group 
company. 


Power at the Bath and West 


The Bath and West Agricultural 
Show is the only undertaking of its 
kind to have its own independent 
power house. At the invitation of 
R. A. Lister & Co., 
Ltd., we inspected 
the prefabricated 
building which is 
erected each year 
in the showgrounds 
and equipped with 
a 1,000 kW 
generating plant to 
provide all the 
lighting, cooking 
and general power 
requirements 
throughout the 
show. Hot water 
for the use of the 
caterers and in the 
stock lines is pro- 
vided by a waste 
heat recovery unit 
Operating in con- 
junction with the 
diesel engine cool- 
ing systems. 
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As in previous years the main equip- 
ment in the power house consists of 
two 400 kW alternator sets incorporat- 
ing Lister-Blackstone ERS8 _ turbo- 
charged diesel engines, each with an 
output of 600 b.h.p. at 750 r.p.m. 
driving E.C.C. alternators. This year 
in order to obtain complete flexibility 
and to demonstrate the potentialities 
of securing a supply of electricity from 
gas, a dual fuel engine-driven alterna- 
tor completes the plant. 

This set comprises a Lister-Black- 
stone type EVDF6 six-cylinder dual 
fuel engine connected to the town’s 
gas supply. It runs at 600 r.p.m. and 
is direct coupled to an E.C.C. single 
pedestal bearing alternator. The out- 
put from the engine when running on 
town gas is 220 b.h.p., 150 kW being 
available from the set, while on diesel 
oil the corresponding figures are 
270 b.h.p. and 185 kW. 


“ Travolators” for Bank Station 


It has been decided to introduce 
“ Travolators ” instead of escalators at 
the Bank Station on the Waterloo and 
City Railway. They will be the first 
to be used in this country. A 
“Travolator” is a continuous moving 
belt working at a similar speed to an 
escalator, and consists of a series of 
metal strips fitted together to form a 
continuous surface. At the Bank 
Station a new tunnel will be con- 
structed to take two “ Travolators ” 
each 4ft wide and about 300ft long. 


British Computer Society 


A new body to be called the British 
Computer Society is to be formed to 
further the development and use of 
computational machinery and _ allied 
techniques. The London Computer 
Group, with a membership of 500, has 
agreed to add its resources to the new 
Society and all members of the Group 
will automatically become members of 
the Society, which it is intended to 
incorporate as a company limited by 
guarantee. Regional and _ specialist 
groups are to be established; at the 
outset there will be a Business Group 


General view of the Bath and West power house at Swindon 
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and an Engineering and Scientific 
Group. All those interested should 
apply to the hon. secretary, British 
Computer Society, 29, Bury Street, 
London, S.W.1. 


Glasgow Engineers Extend 
Canadian Interests 


G. & J. Weir, Ltd., have acquired a 
controlling interest in a Canadian firm 
of manufacturers’ representatives and 
engineers, Peacock Brothers, Ltd., of 
Ville Iua\Salie; B:O. 


“ New Light on Industry ” 

The above is the title of a new film 
produced for the British Electrical 
Development Association which was 
given its premiére in London last week. 
Lord Chandos, who personally 
attended the preview, also takes part 
in the film, the theme of which is that 
of a vital need in industry—the need 
for enough of the right light in the 
right place at all times. In the course 
of the film an industrialist, who is also 
the narrator, meets Lord Chandos and 
discusses his plans for a proposed 
factory with him. Lord Chandos 
points out the importance of good 
lighting and the desirability of consult- 
ing the lighting experts at an early 
stage. 

The film includes scenes shot in 
twenty-five industrial locations varying 
from the smallest to the largest and 
many well-known electrical firms and 
organisations helped in the making of 
it. In the final scene Lord Chandos 
makes the point that the national 
productivity can be increased by good 
lighting. The film has a running time 
of 31 minutes and copies (in black and 
white) will be available or may be pur- 
chased from the Association at 2, Savoy 
Hill, London, W.C.2. It was produced 
by Technical and Scientific Films, Ltd., 
in association with the Film Producers’ 
Guild. 


1958 Brussels World Exhibition 


A special display calling attention to 
the electrical and allied industries’ 
collective exhibit at the 1958 Brussels 
World Exhibition has been arranged 
in the three windows of Queen’s 
House, Kingsway, W.C.2, and will be 
on show until 15th June. The display 
has been arranged by the English 
Electric Co., Ltd., which is one of the 
companies contributing to the collec- 
tive exhibit. 


National Industrial Safety 

Conference 

There were 750 delegates at the 1957 
National Industrial Safety Conference, 
organised by the Royal Society for the 
Prevention of Accidents and held at 
Scarborough from 31st May to 2nd 
June. The chairman of the conference 
was Mr. Albert Elson. 

The proceedings opened in the Spa 
Theatre, when the delegates were 
given a civic welcome by the Mayor of 
Scarborough, Ald. R. Percy Robinson. 
The Society’s president, Sir Howard 








Roberts, then delivered the presi- 
dential address. This was followed by 
the opening address, given by Mr. 
Nigel Hannen (director, Holland & 
Hannen and Cubitts, Ltd.). Sir 
Howard Roberts presented the Sir 
George Earle Trophy to the Birming- 
ham and District Industrial Safety 
Group. The trophy is awarded for an 
Outstanding achievement in the cause 
of accident prevention by any organisa- 
tion or body. 

Two papers were read on Saturday 
morning, “Fire Precautions’ in 
Industry,” by Mr. N. C. Strother 
Smith, and “Safety Salesmanship,” 
by Mr. Bernard A. Inshaw. In the 
afternoon Mr. A. A. Beckingsale read 
a paper on “Safe Operation of 
Troughed Belt Conveyors,” and Mr. 
D. E. Hickish read a paper on “ Safe 
Practices in Welding.” After divine 
service on Sunday morning a final 
paper, “ Scaffolding—Carrying out the 
Law,” was read by Mr. H. E. Dyble. 
Throughout the week-end a trade 
exhibition was held in the Corner Café, 
adjoining the conference hall, at which 
a wide range of safety equipment was 
displayed. 


Batti-Wallahs’ Society 


The guest speaker at last week’s 
luncheon of the Batti-Wallahs’ Society 
at the Connaught Rooms, London, was 
Sir Kenneth Grubb, C.M.G., LL.D., 
who chose as his subject “Life in 
Central Brazil.” His reminiscences as 
a missionary in this country provided 
a highly entertaining and, at times, 
amusing address. He also touched 
lightly on the dangers of life in the 
interior, recounting his personal 
experiences. 

Dr. L. G. Brazier, the president of 
the Society, took the chair. The usual 
monthly announcements were made by 
Mr. J. Temple Hazell, deputising for 
Mr. T. C. F. Bigland (the “ Mate”), 
who informed members that the next 
meeting will be on Wednesday, 26th 
June, when the guest speaker will be 
Admiral Sir Charles Woodhouse, who 
will sveak on “The Battle of the 
River Plate.” 


Synchro Test Equipment 


Muirhead & Co., Ltd., inform us 
that the description of their synchro 
test equipment which appeared on 
page 869 in our roth May issue is 
incorrect. This equipment is designed 
to test synchro control transmitters, 
control transformers and_ control 
differential transmitters. It is not suit- 
able for testing servo-motors. 


Production Exhibition 


The third biennial Production 
Exhibition, which deals with methods 
of increasing productivity in industry, 
will be held at Olympia, London, from 
12th to 21st May, 1958. The Earl of 
Halsbury, F.R.I.C., F.Inst.P., the in- 
coming president of the Institution of 
Production Engineers, will be president 
of the exhibition. Inquiries should be 
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made to the Production Exhibition, 32, 
Millbank, London, S.W.1 (Tate 
Gallery 8134). 


Annual Holidays 


Lindsay & Williams, Ltd., Oper- 
shaw Bridge Works, Manchester, 
announce that their works and offices 
will be closed for annual holidays from 
27th July to 5th August, inclusive. 


Trade Announcements 


British Insulated Callender’s Cables, 
Ltd., announces that its Maidstone 
branch office now has an additional 
telephone number, Maidstone 4003. 
The existing numbers, Maidstone 
51113/4, remain unchanged. 


Startrite Sales, Ltd., Waterside 
Works, Gad’s Hill, Gillingham, Kent, 
have been appointed sole selling agents 
in the United Kingdom for the 
“ Tdeal ” butt welder manufactured in 
Germany. 


Following increased demand for 
“ Home-master ” and associated 
“Selecta” products, manufacture, 
sales, promotion and development of 
these products have been consolidated 
under a new company with the title of 
Selecta Power Tools, Ltd., at 116, 
Victoria Road, Willesden, London, 
N.W.1Io. 


Crypto, Ltd., one of the Lancashire 
Dynamo group of companies, has 
transferred its Newcastle branch office 
to a new building at 262, Westgate 
Road, Newcastle. The new premises 
comprise a showroom, administration 
accommodation and a workshop for 
the servicing of Crypto food preparing 
machines. Mr. R. Longstaff remains 
as the Newcastle branch manager. 


Parnall (Yate), Ltd., have appointed 
Mr. A. W. Marston as sales repre- 
sentative for the East Midlands area. 


The Scottish sales office and store 
of Connollys (Blackley), Ltd., is now 
at 73, Robertson Street, Glasgow, C.2. 
The company has appointed Mr. A. 
Roy Duff as its new agent for Scotland. 


Sales of B.T.H. 16 mm. projector 
equipment are now handled by B.T.H. 
Sound Equipment, Ltd., which has 
been formed to take over the sales of 
all B.T.H. cine equipment. Mr. H. T. 
Sage has joined the new company from 
the B.T.H. Co., and with his staff will 
be located in new offices at 92, Lower 
Hillmorton Road, Rugby (telephone: 
Rugby 2121, Ext. 69). 


In order to cater for the rapid growth 
of the Automatic Telephone & Electric 
group’s activities in the Bristol area, 
the sales office and maintenance depot 
of Communication Systems, Ltd., a 
member of the group, has moved to 
Strowger House, St. Paul’s Road, 
Bristol, 8 (telephone: Bristol 33088 & 9), 
where there is a demonstration room 
of the company’s latest private auto- 
matic telephone equipment, intercom, 
and staff locator systems. 
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AIR-BREAK SWITCHGEAR 


NEW 500 MVA II kV REYROLLE UNIT 


uN 

iy OR some time there has been a growing interest in 
this country in the use of air-break switchgear for voltages 
greater than 3-3 kV. This has led to the study and 
development of an arc chute, the magnetic circuit of which 
is energised directly by the arc itself instead of by one 
or more coils switched in series with it. At the same 
time, with the prospect of oil-less circuit-breakers for such 
voltages, research was undertaken to develop cast-resin 
insulants suitable both mechanically and electrically for 
the primary insulation of the fixed portion of the panels 
which would be of a standard at least equal to that of the 
conventional insulants such as compound and oil. 

The culmination of this work by Reyrolle has been the 
production of an 11 kV 500 MVA resin-insulated air- 
break panel (Fig. 1) which has recently been successfully 
tested for short-circuit performance to the requirements 
of A.S.T.A. The dimensions of the unit are 7ft 6in high, 
2ft 9in wide, 7ft rin deep with a minimum wall to wall 
requirement of 15ft. The normal current ratings are 
800 A and 2,000 A, and the busbars, which are of the 
continuation type, may have a rating of 2,400 A. 


Resin Insulation 


The insulation of the fixed portion is epoxy resin, and 
joints are insulated with a filled polyester resin in such a 
way that if necessary they may be broken down and 
remade on site. 

The current-transformer orifice insulator primary is 
cast as one unit (Fig. 2) and this is provided with a small 
platform on which the current-transformer cores and 
secondaries are mounted. These are held in position by 
a brass tube fitted concentrically with the primary con- 
ductor and provided with a fixed clearance to the primary 
insulation so that discharge at working voltages is 
obviated. 

The cast-resin voltage transformer plugs into a set of 
orifice insulators above the current-transformer chamber, 
and is horizontally withdrawable on its own trolley. 
Access is obtained from the back, and, in the withdrawn 
position, the voltage transformer can be rotated about a 
vertical axis to permit the fuses, which are housed within 
its plugs, to be changed. 

The front of the cubicle, shown in Fig. 1, is 6ft 7in 
high, but this dimension may be increased when instru- 
ments and relays are required to be mounted on the panel. 
The compartment with the control handle houses a large 
terminal board, fuses, and the racking gear for the 
secondary circuit isolating contacts, which are capable of 
being connected with the circuit-breaker in the isolated 
position. 

The circuit-breaker insulators, including the driving 
links, are of cast resin and advantage has been taken of 
the fact that the casting process facilitates the manufacture 
of a cranked bushing to provide an integral earthing 
feature. The main circuit-breaker contacts are mounted 
on plant-pot insulators into which are fitted cranked 
insulated connectors (Fig. 3) with cluster-type isolating 
contacts fitted to both ends. These cranked bushings 
may be rotated through 180 deg, which permits the circuit- 
breaker to be plugged into any of three positions, normal 
circuit, feeder earth, or busbar earth. These three 
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I. Reyrolle 11 kV 500 MVA air-break 
circuit-breaker with arc chutes raised 
and side sheet removed to show contacts 


2. Current-transformer orifice insu- 


lator and primary stem 
3. Cranked circuit-breaker bushing 


3 





positions are, of course, suitably interlocked and label 
indication is brought forward to the front of the panel. 

As already mentioned, the arc chutes of the circuit- 
breaker do not require coils to energise an external iron 
circuit to produce the flux necessary to drive the arc into 
the chute. Instead, sandwich type arc-chute plates are 
used, in which an iron sucker loop is moulded between 
plates of refractory material (Fig. 4). Consequently, not 
only is the additional equipment of an external magnetic 
circuit unnecessary but the time required for the arc to 
switch in the coils is avoided since the arc itself now 
produces the flux. 

In addition to this new iron feature the arc chute is so 
constructed that the arc moves initially in a very restricted 
tunnel. This means that arc movement in the lower part 
of the chute is under complete control and consequently 
the arc is not permitted to move down the chute without 
re-establishing itself upon the arc runners. Consistent 
performance is obtained in this way. 

The arc-chute plates are slotted, the slots being inclined 
to alternate directions throughout the arc chute. As the 
arc rises in the chute the slots force the arc column into 
a zig-zag path of ever-increasing length until the top of 
the slots is reached when further bowing of the arc takes 








Fig. 4.—The effect of 
an iron sucker plate 
on the arc column 







































































Fig. 5.—Diagram illustrating how the arc column is lengthened in 
the slots 


place between adjacent arc-chute plates beyond the ends 
of the slots (Fig. 5). The top part of the arc chute is 
composed of a series of plates arranged to prevent the 
arc from moving out of the top of the arc chute and to 
cool and de-ionise the arc gases. 

It might be thought that with the iron as an integral 
part of the chute the weight of the chute would go up 
out of all proportion. This is not so, due first to the 
relatively small amount of iron used compared with 
the external iron circuits, and second to the density and 
quantity of refractory material which in any event has to 
be used. The arc chutes do require special handling 
facilities, however, but this problem has been overcome 
by using the normal racking gear of the circuit-breaker 
to tilt the arc chutes for maintenance inspection and for 
replacement of plates if that should ever be necessary. 

The circuit-breaker is closed by a solenoid mechanism 
and opened by springs, both the opening and closing 
operations being controlled at the end of the stroke by 
oil dashpots. The speed of break, which is of consider- 
able importance since a slow speed of break may result 
in unnecessary arcing at the bottom of the chute, is about 
15ft/sec, measured at the arcing tip at the time of contact 
separation. The opening springs also drive two pistons 
which deliver air to three nozzles situated below the 
fixed main contacts. The air puffs so produced move 


TOTAL BREAK TIME 





= OPENING TIME 





l l 1 l l l ) 
10A 100A 1kA 10kA 30kA 





Fig. 6.—Typical arc duration/breaking current curve 


low-current arcs into the chute more rapidly than they 
would move under their own self-induced driving forces. 
A graph of the way arcing time varies with current is 
shown in Fig. 6. When interrupting the higher short- 
circuit currents the arcing times are less than 1 cycle and 
for currents from 23 per cent to 100 per cent of the 
short-circuit rating arc extinction occurs within 5 cycles 
of initiation of tripping. 

Finally, something should be said of the part played 
by photography in air-break circuit-breaker development. 
In the early research, when basic principles were being 
established, it was necessary to obtain as complete an 
understanding as possible of what went on in an arc chute 
both during a clearance and during a failure shot. This 
was by no means always possible from the oscillographic 
records of current and voltage, and consequently arc 
chutes with transparent side sheets were built and high- 
speed photography was used to record vital information. 
At later stages of the development the same technique 
enabled even incipient troubles to be recognised and put 
right, with the result that a remarkable consistency of 
performance has been achieved. 





Electronics Course 


THE twelfth specialised course on the design, use and 
maintenance of electronic instruments used in nuclear 
physics, radio chemistry and in work with radioactive 
isotopes will be held in the Reactor School, Atomic Energy 
Research Establishment, Harwell, from 15th to r9th July. 
The course will include lectures, demonstrations, and 
practical work on many types of electronic instruments, 
including counters, d.c. and pulse amplifiers, scalers and rate 
meters. The course in intended primarily for physicists and 
electronic engineers. The fee is 25 guineas which does not 
include .the cost of accommodation in the district, but local 
accommodation can be arranged on request. Application 
forms and further information may be obtained from the 
Divisional Administration Officer, Electronics Division, 
A.E.R.E., Harwell, nr. Didcot, Berks. 





Industrial Art Bursaries 


PRIZES amounting to £3,350 are offered by the Royal 
Society of Arts in this year’s Industrial Art Bursaries Com- 
petition. They take the form of travelling bursaries, usually 
oi £150 each. The competition is open to students, and other 
young designers, who intend to take up industrial designing 
as a career. The fields of design covered include domestic 
electrical appliances and electric light fittings. The closing 
date for entries is 14th October. Further particulars can 
be obtained from the R.S.A. at John Adam Street, Adelphi, 
London, W.C.2. 
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GENERATION AND DEVELOPMENT 





Industrial Development in the 

Midlands 

To meet the growing load in the 
Black Country, the Midlands Elec- 
tricity Board is installing two 30,000 
kVA, 33/11 kV transformers at its 
main distribution centre at Ocker Hill, 
Tipton, These will be among the 
largest in the Board’s distribution 
system. The first arrived at Ocker 
Hill on 29th May after a three-day 
journey from the Loughborough 
works of the Brush Electrical Engi- 
neering Co., Ltd., and the second is 
expected to be delivered this month 
and it is hoped that both will be in 
commission within two months. 

Mr. A. E. Price, the Board’s South 
Staffordshire and North Worcester- 
shire Sub-Area engineer, said last 
week that the new transformers were 
needed to help to meet the rapid 
increase in the industrial load in 
Wednesbury, Bilston, Darlaston, Tip- 
ton and Willenhall. Industrial con- 
sumers were now stepping up their 
demand in much larger blocks, of 
5,000 to 6,000 kW at a time, compared 
with the 1,000 to 2,000 kW which was 
more common ten years ago. The 
Board proposed to deal with this 
growth of load by providing supplies 
on the 11 kV, three-phase system. A 
great deal of cable had already been 
laid, using aluminium instead of the 
more usual copper conductors as a 
means of achieving economy. 

In this area the introduction of 
11 kV supplies would be a new 
departure because the network con- 
sisted mainly of the 7 kV, two-phase 
system established as far back as 1899 
by the old Midland Electric Cor- 
poration. This system, on which a 
great deal of capital had been spent 
over the years, was not being super- 
seded, but the Board hoped that all 
the new load would be on the standard 
11 kV network. 


Higher Capital Expenditure in 
South Wales 


At a meeting of the South Wales 
Electricity Consultative Council held at 
Carmarthen on 27th May the deputy 
chairman of the Board (Mr. W. A. 
Gallon) reported that the Board’s 
authorised capital expenditure for the 
financial year 1957-58 amounted to 
£6,900,000. “ This figure,” he said, “ is 
very much higher than the authorisa- 
tion in any previous year. For 1956-57 
expenditure amounted approximately 
to £5,500,000.” 

Mr. Gallon, in referring to the 
various heads of expenditure, stated 
that no less than £3,200,000 would be 
spent on schemes designed to streng- 
then the network and improve supplies 
to consumers. There had been com- 
plaints to the Consultative Council and 


to the Board from many quarters of the 
poor quality of supply in parts of South 
Wales. This was a problem which the 
Board was tackling vigorously, but 
matters could not be put right without 
heavy expenditure of capital. While he 
hoped the worst supplies in the area 
would be put right during the coming 
year, unfortunately the restrictions on 
capital expenditure over the past years 
had made it impossible for the arrears 
which had accumulated during the war 
to be overtaken. With the increased 
capital made available this year, how- 
ever, substantial progress would be 
made. Referring to rural development, 
he said that at vesting date in South 
Wales only 2,902 farms were con- 
nected; now the 10,000 mark had been 
passed. The rural development pro- 
gramme imposed a considerable finan- 
cial burden on the Board but he 
thought that the present rate of pro- 
gress of about 1,500 to 1,600 farm con- 
nections a year could be maintained at 
least in the immediate future. 


Rural Power Plan 


Speaking at an informal ceremony 
to mark the connection to the mains of 
the 100,000th electricity consumer in 
the Shropshire and Herefordshire 
Sub-Area of the Midlands Electricity 
Board, at Hatfield, near Leominster, 
on 30th May, the chairman of the 
Board, Mr. W. S. Lewis, announced 
that during the current year the Board 
expected to spend nearly £900,000 on 
rural electrification work. Of the 
total, about £350,000 would be for 
work in the Shropshire and Hereford- 
shire Sub-Area. 

When the Board was established 
nine years ago there were about 52,000 
consumers in the Sub-Area, and the 
total has been growing at the rate of 
more than 5,000 a year, mainly as the 
result of the rural development pro- 
gramme. The 100,000th consumer to 
be connected was a farm worker, Mr. 
J. H. Thomas, whose wife was pre- 
sented with an electric kettle by the 
Board’s chairman. 


New Ross-shire Hydro-Electric 
Station 


With the putting into commission on 
27th May of Mossford power station, at 
the head of Loch Luichart, Ross-shire, 
the North of Scotland Hydro-Electric 
Board now has five of the six generat- 
ing stations whieh form the Conon 
Valley group in operation. 

Mr. Thomas Johnston, chairman of 
the Board, who started up the genera- 
tor, stated that the cost of the whole 
venture was estimated at £28 million. 
The Mossford station, he said, would 
have an average annual output of 
112 million kWh. When the sixth 
station, which was now under con- 
struction at Orrin, came into operation, 


the Conon Valley group would have an 
installed capacity of 107 MW and 
would produce about 440 million kWh 
a year, equivalent to about one-third 
of the present total sales in the Board’s 
area. This energy would be the means 
of saving the nation almost 250,000 
tons of coal a year. Reckoning the 
cost of imported coal at £7 per ton, 
this was worth £1,750,000 a year. On 
a capital investment of £28 million it 
represented a return of 6} per cent. 

Apart from saving coal, said Mr. 
Johnston, the Board contributed almost 
£350,000 in local rates to the Highland 
counties, and was responsible for the 
making of 100 miles of first-class roads. 

Mr. Johnston was introduced by 
Mr. A. A. Fulton, the Board’s general 
manager, and was accompanied by 
Provost A. Macrae, Dingwall, a 
member of the Board. 

The turbines at Mossford are fed 
through a 4}3-mile tunnel from a loch 
in the adjacent valley of the Glascar- 
noch River. Construction work began 
in the Conon Valley in 1946 and the 
whole project will be completed in 1959 
or 1960. 


Manx Merger? 


A proposal that the Isle of Man 
Electricity Board and Douglas Cor- 
poration Electricity Department should 
be amalgamated was discussed in the 
Tynwald on 22nd May when members 
agreed in principle to a recommenda- 
tion that the Electricity Commission 
and the Governor should introduce 
legislation to carry the merger into 
effect. 


OVERSEAS 


Power for Nickel Industry 


A hydro-electric plant which is to 
be built on the Nelson River in 
Manitoba will be twice as large as any 
now operating in the province and 
will provide power for a $175 million 
nickel development in the vicinity of 
Mystery and Moak lakes. The project 
will include a power house with an 
initial installation of five 40,000 h.p. 
vertical turbo-driven generators, with 
provision for extension to an ultimate 
capacity of 400,000 h.p. A 230 kV 
transmission line 55 miles long will 
be constructed. 


Power Cut in Madras 


A power cut of 25 per cent in the 
hydro-electric areas of Madras State 
has again been imposed this year in 
view of the poor water storage position 
in the Papanasam reservoir. The 
restriction applies to all supplies 
except those for essential purposes and 
domestic consumption of 20 kWh or 
less a month. Madras City is not 
affected. 
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Desk Fan of “Superester” is a polyester based Permali densified wood phenolic — 
: : on terephthalic acid. This class of laminates. are 

Pris Py Se a gee neni polyester is already well known for its This machine has an output of six _The 

the market by Metway ELECTRICAL outstanding mechanical properties and nuts per minute, in Whitworth and si ¥ 

INDusTRIES, Ltp., Metway Works, heat resistance. other standard threads in sizes from spaces 

Brighton, 7. It is only 84in high and The dielectric strength is such that, gin to jin, the speed of production also a 

the blue translucent p.v.c. blade is 7in with wire having a thickness of I mil being governed at present by the are pl 

of enamel, breakdown will not occur tapping process. The magazine holds trol § 

until the turn-to-turn voltage exceeds sufficient material for one hour’s con- “Qui 

5 kV and even at 180 deg C about 90 tinuous operation and can be reloaded Syri 

per cent of the original dielectric while working. Envi 

strength is maintained. ie 

In addition to its exceptional heat Radiant Heater ment 

resistance it is also extremely flexible. A modified version of the “ Radisil ” engag 

It can be elongated until the conductor jnfra-red radiant heater produced by metal 

breaks without the enamel cracking Hanovia (LAMPS DIVISION OF ENGEL- duced 

and when wound round its own warp INpusTRIES, Lrp.), Bath Road, Shrip 

diameter there is no sign of cracking Sjough, Bucks., has been introduced Susse 
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temperatures above 300 deg C. able with elements rated at 725, 525 series 
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housing. The fan is mounted on a Vanishes containing alcohols and xylol small device enabling the radiation to are O 

swivel enabling it to be used on a desk have no appreciable softening effect. be — either straight down or at prove 

or wall. The price, complete with 6ft an angle. The complete unit has been engag 
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£1 3s 5d purchase tax in the United Mercury dry cells with a volume of the C.E.A. serun 
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ance of “Superester” is such that ‘ange from hearing aids to guided resistance and dielectric strength and A 

even at 200 deg C adequate dielectric missiles. is available in red, black, blue, green, distri 

strength and flexibility are maintained 2 r yellow and white rolls of 25 yd. by 
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operating temperatures in excess of Gloucester, have now developed a from 

Class B. special machine which automatically Fluorescent Fitting for Schools grey 

The enamel used in the manufacture forms nuts from strip stock, principally A new “Atlas” fluorescent fitting supp 

for school lighting is announced by is fi 

Permali nut-making machine THORN ELECTRICAL INDUSTRIES, LTD., fish- 

105-109, Judd Street, London, W.C.1. cove: 
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control gear is mounted on a flat ceil- 
ing tray with provision for conduit or 
chain suspension. A white reflector 
cover fits over the control-gear tray. 
The louvre is made of metal cross fins 
coupled by means of two longitudinal 
louvres and strips of “Louverene” 
are fitted in slots in the cross fins. 

The fitting is available in single-tube 
sft 40 W and sft 80 W sizes. To 
special order, 8ft 125 W fittings are 
also available. The 4ft and sft fittings 
ire provided with starter switch con- 
trol gear, and the 8ft fitting with 
“ Quickstart ” control gear. 


Environment Cabinet 


A controlled temperature environ- 
ment cabinet designed to assist those 
engaged on research into problems of 
metal fatigue, has recently been intro- 
duced by LEC REFRIGERATION, LTD., 
Shripney Works, Bognor Regis, 
Sussex. Standard models are of 1-5 
to 3 cu ft capacity and have a novel 
thermostatic control which has only 
recently been developed. With a 
single instrument incorporating a 
series of micro switches and a very 
small bellows a temperature range 
from minus 130 deg F to plus 250 deg F 
is provided on one dial and in one 
stage. 

The advantages, where metal treat- 
ment (ageing, shrinking, hardening, 
stress equalisation, etc.) is concerned, 
are obvious. The cabinets will also 
prove to be of great interest to those 
engaged in pharmaceutical research 
and production, blood plasma storage, 
serum storage, shock testing, sperm 
preservation and product and materials 
testing. 

The cabinets are constructed of 
heavy-gauge cold-rolled steel and 
are fitted with glide-wheels for 
manceuvrability. They are designed 
for quick pull-down, reliability of 
Operation and minimum maintenance 
requirements. Other temperature 
ranges can be supplied upon request. 


Shallow Channel Duct System 


A shallow channel duct cable 
distribution system has been developed 
by the GENERAL ELEcTRIC Co., LTD., 
Magnet House, Kingsway, London, 
W.C.2. The channel duct is made 
from 16 s.w.g. mild steel, finished with 
grey enamel inside and outside and 
supplied in 6ft sections. Each section 
is fitted with a removable cover, 
fish-plate coupler, saddle bridge to 
cover the butt joint, and a copper 
earth link. The cover overlaps the 
base section to which it is secured by 
means of screws with captive nuts. To 
provide multi-channel duct 16 s.w.g. 
dividing partitions are fitted to the 
base section. 

Single, twin or triple compartment 
duct is available in standard sizes of 
6in by 3in internal, 6in by rin internal, 
gin by jin internal and gin by rin 
internal. Terminal stop ends, 
horizontal 90 deg and 45 deg bends, 
vertical 90 deg bends, flanged outlet 
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shallow channel duct 
exploded view of typical junction box 
showing floor frame and internal separator 


G.E.C. system: 


adaptors and bellmouth outlets are 
available for each size and type of 
duct. Expansion joints, if required, 
can be arranged in the run of the duct 
at any specified point. 

Junction boxes for use with the duct 
can be supplied drilled to take holding 
down screws. The duct is secured to 
a junction box by (a) duct fixing holes 
in the box base, (b) by being gripped 
in the aperture by pressure of vertical 
screws in the box side and (c) by the 
copper earth links between the duct 
and box sides. 

Cast aluminium alloy floor frames 
and recessed traps are available in 
varying depths of recess. All joints 
between channel duct, fittings and 
boxes are bridged by a copper earth 
link to ensure efficient earth continuity. 


Neon Indicator Units 

M.K. ELectric, Ltp., Wakefield 
Street, Edmonton, London, have 
recently announced a new addition to 
their “ Gridswitch ” range which pro- 





M.K. standard neon indicator unit 
vides pilot lamp facilities using 
standard switch components. 

The new indicator unit, No. 4779, 
can be coupled with 5.A or 15 A flush 
or surface “ Gridswitches ” and fitted 
in any combination with other “ Grid- 
switch” components. The long-life 
neon lamp is factory sealed and has 
a red lens which projects through the 
switch plate to give full visibility 
through a radius of 180 deg. The list 
price is 60s per dozen. 


Mains Tester 

The “ Screwmaster ” electric mains 
tester now available from J. STEAD & 
Co., Ltp., Manor Works, Cricket Inn 
Road, Sheffield, 2, has a steel screw- 


, 


Stead ‘‘Screwmaster”’ electric mains 


tester 


driver blade, insulated with red plastic 
sleeving. The handle, of translucent 
amber coloured plastic, houses a 
small neon bulb and condenser and the 
whole is claimed to be capable of with- 
standing voltages up to 5 kV. The 
overall length is 5in and the price is 


5s 3d. 


Series Projection Welder 


Where mass production of resist- 
ance welded components is required, 
series projection welding, when it is 
applicable, frequently shcws to advan- 
tage when compared with the more 
usual method. The Type APS60/24 
air-operated series projection welder 
introduced by the METROPOLITAN- 
VIcKERS ELECTRICAL Co., Ltp., Traf- 
ford Park, Manchester, 17, is of a 
bridge type construction with a gap 
of 24in between the vertical members 
which support an 8}in bore cylinder 
developing a force of 4,500 Ib. 
Although the transformer is rated at 
only 60 kVA the capabilities of the 
machine are equal to a conventional 
unit of much higher rating. The 
thyratron timer for controlling the 
welding period, the ignitron contactor 
and the transformer are fitted in the 
base of the frame. 

The standard machine can be fitted 
with welding jigs to suit particular 
requirements as, for example, the 
simultaneous welding of two bosses to 
the inner surface of a compressor shell. 

The machine can also be used for 
the multiple welding of crossed wire 
joints and, within the area of the 
double lower platen, which measures 
I2in by 13in, as many as 80 joints in 
12 gauge mild steel wire can be welded 
simultaneously. 





Metrovick type APS60/24 series projection 
welder showing shell and two bosses 
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Financial Section 





STOCKS and 
SHARES 


IN the industrial markets of the 
Stock Exchange, the average value of 
leading ordinary shares showed little 
net change over the month of May, 
and the current month began on a 
rather irregular course. A sorry state 
of affairs persisted in the gilt-edged 
market. Political mews has been an 
influence in several respects: neither 
the latest by-election results, nor 
references in Parliament to the depres- 
sion in Government securities, assisted 
confidence. On the other hand, the 
Chancellor’s expression of determina- 
tion to raise incentives through tax 
reductions had a heartening effect. 
With the main crop of company divi- 
dends and reports covering 1956 
coming to a close, and seasonable events 
beginning to distract attention from 
investment business, market activity 
is becoming more sporadic, although 
still of a fair volume. 


Price Changes 

English Electric new ordinary shares, 
offered to shareholders at 50s, moved 
ahead to a premium of over Ios after 
the date for the payment of the first 
instalment of 20s. In the heavy 
engineering group the feature was a 
strong demand for Head Wrightson 
shares, which put the price up by 8s 9d 
to 146s 3d. There was good support 
also for Simon-Carves, while John 
Thompson improved further in antici- 
pation of the coming “ rights ” issue of 
new shares. Cable manufacturers’ 
shares were firm on consideration of 
the reviews given at W. T. Henley’s 
annual meeting and in the B.I.C.C. 
annual report. Ward & Goldstone, 
at 55s, were again in favour after the 
announcement of a one-for-one scrip 
issue proposal. Last year the com- 
pany’s final dividend was declared in 
the middle of June. Improvements of 
Is and 2s were marked respectively in 
Hoover and De La Rue. 


Scottish Cables Results 

An improvement of about 11 per cent 
is reported by Scottish Cables in the 
preliminary statement of trading profits 
for the year ended in March. This 
marks an exception to the general 
experience of the cable manufacturing 
industry last year. Earnings of the 
majority of the large manufacturers 
underwent a contraction, the causes of 
which have been plainly attributed in 
several recent company reports to 
smaller profit margins, to the violent 
movements in copper prices and to the 
effects of the credit squeeze during 
1956. After larger provisions for taxa- 


tion and depreciation, the net surplus 
of Scottish Cables comes out a little 
lower than before, at £182,000, which 
covers nearly twice over the amount 
of the ordinary dividend. This is 
kept at a total of 27} per cent for the 
fourth time running, and produces a 
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yield of about 6 per cent on the §s 
shares, which improved to 18s 3d after 
the announcement of the results. 


Lancashire Dynamo Prospects 


At last week’s annual meeting the 
chairman of Lancashire Dynamo (Hold- 


Price Changes in 














Week's Dividend 1957 
Middle Rise s ams 
Company or Board Nom. price or Pre- Last Yield % High- Low- 
Value 3rd June Fall vious est est 

Gilt-edged Stocks £ «4d 
Brit. Elec. 1968/73 100 734 3 3 + 3 80 73} 
Brit. Elec. 1974/77 100 713 3 3 440 78} 7 
Brit. Elec. 1976/79 100 753 34 3} 412 9 8i3 753 
Brit. Elec. 1974/79 100 86} 4} 4} 418 3 924 86} 

Overseas Electric Supply 
Calcutta Elec. él 17/6 6+ é6t 617 3t 19/- 17/6 
East African Power fl 19/6 ri 7 o Ee 21/- 19/3 
Nigerian Elec. oe él 17/6 10 10* il 8 6 18/6 17/3 
Perak Hydro-Elec. él 18/- +6d 10 10* th “23 17/6 13/3 

Electrical Shares 
Aberdare Cables ... 5/- 12/3 —3d 173 173 1 ae 12/6 9/9 
Aerialite I/- 5/9 45 48 869 6/- 4/9 
Allen, W. H. él 45/9 20 10* 476 45/9 33/6 
Anglo-Portuguese Tel. él 25/9 8 8 6 4 3 27/6 20/6 
Aron Elec. Ord. ... él 57/6 +1/3 15 15 § 43 57/6 53/6 
Assd. Automation 10/- 21/9xd 5 7} a a 24/9 17/9 
Assoc, Elec. Ord. ... él 66/3xd 1S 15 410 6 73/- 62/6 
Automatic Tel. & El. él 72/6 1S 17 413 9 72/6 54/6 
Babcock & Wilcox él 73/9 +1/3 15 15 £t 3 82/6 71/6 
Bakelite 10/- 24/6 16 15 é 2-% 24/6 20/9 
Baldwin, H. J. 2/- 4/- 20 20 10 0 O 5/- 4|- 
Berry’s Electric 5/- 6/- —- 10t Ss 6.9 6/3 5/6 
British Aluminium fl 67/6 +1/3 12 12 3.68 0 71/3 63/9 
Brit. Elec. Traction: 

Def. Ord. “A”’ 5/- 22/- +6d 223 223 a oe 22/3 17/- 
B.I. Callender’s bts £\ 51/9 +1/3 123 12} 416 6 55/- 48/3 
B.I. Callender’s 6% Pref. él 20/-xd 6 6 600 21/9 20/6 
British Tabulating él 54/9xd 9 9 3 9 56/3 42/- 
British Thermostat 5/- 26/3 25 25 415 3 27/6 25/9 
British Vac. Cleaner 5/- 6/6 —6d 1S 10 vi 4 8/- 6/6 
Brook Motors 10/- 36/3 25 15 618 O 36/3 30/- 
Brush Group 5/- 7/6 —3d 10 Nil — 8/- 4/6 
Bulgin, A. F. I/- 5/- 50 40* 800 5/6 4/6 
Burco Dean 5/- 12/6 z 20 800 13/- 8/9 
Cable & Wireless: 

Ord. nor 5/- 11/6 10 10 470 12/- 9/6 
4% Loan ne sé 100 89ixd 4 4 496 923 89 
Chloride El. Storage ““A"’ él 68/9 17} 174 oe ae 68/9 58/- 
Clarke Chapman ... él 170/- 223 274 3 4-9 8% 6} 
Cole, E. K.... 5/- 23/6 +3d 173 17} 314 6 23/6 16/6 
Cosser, A. C. 5/- 6/- 15 Nil Nil 7/3 5/9 
Crabtree ... it7 is 10/- 25/6 20 20 7% ‘9 25/6 23/3 
Crompton Parkinson Ord. 5/- 17/3 +9d 16 16 412 9 17/9 14/6 
De La Rue 5/- 21/9 +2/- 30 30 618 0 21/9 16/3 
Decca “A” 4/- 27/6 432 432 os 3 32/3 27/- 
Deseutter ... 5/- 33/6 30 323 417 0 33/6 27/6 
Dewhurst ... 2/- 7/- 30 16}* 412 9 7/6 5/9 

Dictograph Tel. 2/- 6/3xe 20 20 = 6/3 — 

Dubilier Condenser I/- 5/9 25 30 5 43 5/9 5/6 
Duport 5/- 19/6 +9d 23 25 6-2 3 19/6 17/6 
E.M.I. a 10/- 32/3 —3d 15 15 413 0 33/3 23/9 
Electrical Components 5/- 7/6 2 25 8 6 9* 7/6 6/6 
Elec. Construction él 27/6 8} 8} 6 3 9 27/6 21/9 
Elliott Bros. * 5/- 29/9 173 20 3 7 3 29/9 26/3 
Enfield Cable Ord. él 15/- Nil Nil Nil 21/6 13/- 
English Electric oe él 58/9 123 14 4.15 3 60/- 47/6 
English Electric 32% Pref. £l 13/- 32 ? 515 6 14/3 13/- 
Ericsson Tel. 5/- 46/- 20t 22+ 2 7 9t 46/- 33/3 
Ever Ready 5/- 37/6xd 35 374 5 6 0 38/- 30/- 
Falk Stadelmann ... él 40/3 17} 17} 814 0 40/6 35/- 





The above quotations are based upon middle prices in the Stock Exchange Daily Official List. 
t Dividend indicated. 


* After scrip issue, 


t Free of income tax. 
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ings), Mr. S. F. Steward, had under 
review a period of further successful 
progress, which produced a rise in 
profits (after tax) to above £300,000, 
and for shareholders a dividend of 11 
per cent, the same as for the previous 
year. Of this distribution, the final 


7 per cent applies to the 374,000 shares 
issued in consideration for the business 
of J. G. Statter & Co., although no 
profits from that source were brought 
into the accounts; they will make their 
contribution next time. The chairman 
envisages no easy times ahead, but refers 


Electrical Investments 








Week’s Dividend 1957 
Middle Rise —_——. 
Company or Board Nom. price Pre- Last Yield% High- Low- 
Value 3rdJune Fall vious est est 
Electrical Shares—continued £°¢4 
G.E.C. Ord. Ks ae i 43 56/3 —I/3 = 123 14 419 6 58/9 48/9 
G.E.C. 63% Pref. ... one weer 22/-xd 6} 6} S&S 3 23/6 22/- 
General Cables... ae ae 13/9 30 30 10 18 3 13/9 11/6 
Greenwood & Batley... as oe 47/6 173 173 yay sae 47/6 45/3 
Hackbridge Holdings... ae 20/9 —6d 25 30 746 21/9 19/9 
Hackbridge & Hewittic ... ws Sf 15/- 30 23* 7! 4 16/- 13/6 
Head Wrightson ... ave : él 146/3 +8/9 20 223 3 1 6 = 146/3 112/6 
Heatrae... “ts ee i J 4/6 15 15 613 3 4/6 4/- 
Henley’s ... dus aes .. 10/- 15/9 +6d 14 13 760 17/- 15/3 
Holophane oe ae .  5Sf- 26/3 30 30 $4 3 26/3 17/- 
Hoover... ‘és a Sa Soe 40/- +I/- 50 50 650 40/- 24/9 
LC. Ane oe eee oe | 44/3 —6d 10 10 410 6 46/6 37/9 
Intl. Combustion ... ; ne oe 26/6 —I/- 20 22} 450 30/- 20/- 
Johnson & Phillips 2 ie ; él 28/- 15 10 7-293 34/6 28/- 
Lancashire Dynamo oe ; él 45/- i i 417 9 45/- 36/9 
Laurence, Scott ... - . 5/- 18/9xd 15 15 a 19/9 13/9 
Lister, R. A. aa we » 1 33/9 93 10 5 18 6 33/9 26/9 
London Elec. Wire a oe 50/- 123 124 5 @:¢ 53/9 43/- 
Lucas, J. ... a aed eae 35/3 —6d 7 7 450 36/6 30/6 
Marconi Marine ... Ee « 33/9 10 10 518 6 33/9 31/- 
Marryat & Scott ... as | 11/6 30 30 5 4 3 11/6 8/- 
Mather & Plate... a ven 63/9 +1/3 15 15 414 0 63/9 51/3 
Metal Industries ... on sw O8 25/6 9 Nil — 26/3 20/3 
Midland Elec. Mfg. see i 6) 48/9 123 123 S26 48/9 45/- 
Morphy-Richards ... re | Ale 16/9 —3d 50 50 415 6* 17/3 11/9 
Murex hes ve ae ne 188 77/6 +6d 20 20 § 3 3 77/6 65/- 
Newman Ind. 77 aoe ae 2/9 10 10 F-S76 2/9 2/1 
Oldham & Son... ane oes | 2/6 20 173* 700 2/6 2/3 
Parnall (Yate) oa oe « 8/- —3d 12 12 710 0 8/9 5/9 
Parsons, C.A. ss Ay: oe 67/6 +1/3 10 84* = 71/3 50/6 
Plessey_.... a .. 1O/- 82/6xd 274 30 cn? 84/9 6l/- 
Pye“ A” stunved Sa as) ae 19/3 —9d 123 123 3 5 6 20/- 15/9 
Reyrolle... Por ee es 101/3 +1/3 = 163 173 3 9 3 110/- 90/- 
Rheostatic . ee a. ls 9/- —I/- 183 123* 511 0 10/- 8/9 
Rishenione Weetgareh one w= Se 19/3 —6d 163% 163 466 20/- 17/- 
Scottish Cables... ae ee | 18/3 +6d 273 27} 60 6 19/3 15/- 
Simon-Carves “ai ite .. 5/- 33/3xd +1/6 282 20* 3 1 6 33/3 26/- 
Smith (England), S. oe re. | 15/3 —6d 173 173 49 15/9 13/- 
Southern Areas ... eee vx 68 18/9xd 73 7} 800 20/- 13/9 
Strand Elec. tes ih « oe 7/3 —6d 15 15 10 6 9 8/- 7/3 
Sturtevant... ey ne a oe 25/- —9d I5t ISt 3 0 Of 27/- 24/3 
Sun Elec. ... ; ee cae. EN 43/9 20 25 il 8 6 43/9 43/9 
Switchgear & Sunn — ao a 14/3 25 25 815 6 15/6 13/6 
Taylor Tunnicliff ... man << 12/9 —é6d 15 15 Sw s 13/9 1/9 
TEC. ee ar ste v. 10/- 40/- 25 25 é. $6 40/- 35/- 
TGR. x ie uae ree 25/6 —9d 8} 8} 613 3 31/- 24/6 
Telephone Mfg. ... wes a. =5)/- 7/3xd 10 10* 618 0 8/- 6/3 
Telephone Rentals eed awe 11/9xd 12} 123 5 6 6 12/6 10/3 
Thompson (John) es ae ae 33/9xd +9d 25 25 314 0 37/- 29/3 
Thorn Elec. we ve ee | 23/9 15 15 > #3 26/3 16/3 
Thornycroft a“ ae os 30/-xd 1S 124 869 37/6 30/- 
Tube Investments... “Ks ae 66/3 +1/3 223 1S*t 410 6 68/9 58/3 
Vactric... a ou w= «Ss 22/6 —1/3 15 17}* cy 23/9 12/9 
Veritys... ate ere ae 9/-xd 123 123 619 0 9/3 8/3 
Walsall Conduits ... a: ee. | 15/- 70 20* § 69 15/- I/- 
Ward & Goldstone ea io as 55/- +1/3 30 35 Ss 3-$ 56/3 36/9 
Watford ... ae ue ne 6/6 25 25 78 $ 6/9 6/3 
Westinghouse... eas ee 40/- 18 ot 410 0 41/3 36/- 
West, Allen ins ae Ane” ae 17/-xd +6d 1S 15 48 3 17/3 12/3 
Wolf Electric oe ea vie 12]- —6d 20 20 43 3* 13/6 8/9 


1077 


to the continuously expanding demand 
for electrical plant in general, and to 
the special types of equipment which 
the group is in a position to supply 
in fields such as nuclear power and 
industrial electronics. A yield of a 
fraction under 5 per cent is shown by 
the £1 ordinary shares at 45s. 


Increased Interims 

Crompton Parkinson §s shares were 
marked up fairly sharply to 17s 6d 
after the company’s declaration of an 
increase in the interim dividend from 
4 to 6 per cent, despite the directors’ 
advice that this is being done to reduce 
the disparity between the rates of the 
interim and final distributions, and not 
as an indication of a higher total for the 
year. For the last two years the com- 
pany has made final distributions of 
12 per cent, of which half was described 
as bonus. A I0 per cent interim 
dividend declared by Dictograph Tele- 
phones is at the same rate as before, 
but goes to capital increased by the 
one-for-four capitalisation issue.. As- 
suming a final payment of the same 
amount, there is a prospective yield of 
nearly 64 per cent on the 2s shares 
which are now quoted at 6s 3d, 
ex the scrip issue. 


Preference Shares 


With War Loan quoted on a § per 
cent yield basis, and fixed interest 
stocks as a whole out of favour, it 
remains possible to obtain returns of 
around 6 per cent, with good security, 
from a wide range of industrial prefer- 
ence shares. Yields of that order, or 
slightly above, are available for instance 
from British Insulated Callender’s 54 per 
cent preference at 18s, Ericsson Tele- 
phone 7 per cents at 23s 3d, A.E.I. 
* eights ” at 26s 6d and London Elec- 
tric Wire 73 per cents at 24s. Anglo- 
Portuguese Telephone 6 per cent 
preference can be bought at about 
18s 6d to yield 64 per cent, which is 
also the return from E.M.I. 4} per 
cents at 13s 9d. The latter company’s 
53 per cents at 15s 9d give a yield of 
nearly 7 per cent, while an 8 per cent 
return is shown on Vactric 6 per cent 
preference at 15s. 


Bowthorpe Holdings Issue 


Bowthorpe Holdings 2s ordinary 
shares, issued publicly at 8s 9d two 
years ago and now quoted at a little 
over 15s, have remained in good 
demand since the announcement of the 
results for 1956 and of the proposed 
share-for-share scrip issue. The latter 
will involve the capitalisation of 
£300,000 out of reserves and surplus 
totalling nearly £580,000 in the latest 
balance sheet, and will make the issued 
ordinary capital £600,000. Profits for 
last year at £284,000 came within a 
few hundred pounds of the previous 
figure, despite a £34,000 increase in 
the tax charge at £294,000. An in- 
crease in the ordinary dividend from 
35 to 37% per cent leaves that rate 
covered fully four times over by the 
net surplus. 
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REPORTS and DIVIDENDS 


W. T. Henley’s Telegraph Works 
Co., Ltd.—The annual meeting was 
held on 30th May, Sir John Dalton 
(chairman) presiding. In the course of 
his address to stockholders, Sir John 
said that 1956 was a year of difficulties 
in some respects, although the year 
ended with better indications of future 
prospects. Nevertheless, the value of 
orders received during the past year 
was greater than for 1955, which was 
itself a record in the history of the 
company. The difficulties arose from 
financial stringency in the shape of a 
high bank rate, the credit squeeze and 
other monetary restrictions resulting in 
increasing competition among manu- 
facturers and keener prices. The 
dominating influence, however, on the 
financial results was the variation in 
the price of raw materials, drastic in 
the case of copper, which fell from 
£437 per ton in March, 1956, to £270 
per ton at the end of the year. For- 
tunately, they had set aside in previous 
years a substantial reserve (£800,000) 
against such a contingency and had 
drawn on this reserve to the extent of 
£250,000 to offset the effect of this fall 
in the price of copper. World produc- 
tion of this metal was now rising and 
apparently exceeded demands, giving 
some reassurance that copper prices 
were not likely to undergo such 
devastating fluctuations as in the past 
few years. The price had fallen this 
year, and this would have its effect on 
the value of business received and 
carried out during the current year but, 
on a volume basis, on the whole the 
factories were now much busier than 
they were this time last year. 

Turning to some of the more impor- 
tant contracts received during the year, 
Sir John said that orders for power 
cables made at Gravesend included 
many substantial ones for h.v. and l.v. 
cables from the Electricity Boards and 
from industrial buyers and from 
abroad. In addition to carrying out the 
contracts for the C.E.A., to which he 
referred last year, for 132 kV cabling at 
Agecroft power station and at the 
Nechells power station, further con- 
tracts were received from the Authority 
for cabling at Meaford power station 
and Mexborough power station. The 
Belfast Corporation also placed further 
contracts to a value of about £400,000. 
At North Woolwich and Birtley, where 
the principal products were rubber and 
plastic cables, the factories were 
reasonably well occupied. 

In addition to a second large order 
from Bogota for telephone cables they 
received during the year orders for tele- 
phone cable from America approaching 
£500,000. Other considerable orders 
for telephone cables were received 
from many parts of the world. 

Among the large orders on hand was 
a contract from the United Kingdom 
Atomic Energy Commission for the 
cabling of a new power station to the 
value of nearly £500,000. Contracts 


received from the British Transport 
Commission included one for the Kent 
Coast railway electrification, the value 
of which was approximately £750,000. 
They were sharing also in the large 
contract for signalling cables under the 
modernisation plan of the Commission. 
Orders from overseas were continuing 
to come in at a satisfactory rate. 

The Contract Department had been 
busily engaged on overhead trans- 
mission line construction. Amongst 
orders received in 1957 were the 
132 kV and lower voltage cabling at 
Kincardine, from the South of Scotland 
Electricity Board and a 132 kV over- 
head line in Chester from the C.E.A. 
The Engineering Department had in- 
creased its production turnover and 
certain additional space had been pro- 
vided at Gravesend to assist in develop- 
ing the volume of production. 

Of the orders received during 1956 
approximately 35 per cent by value 
were for overseas business. The total 
value of overseas orders received was 
16 per cent above that for 1955. In 
Australia the associated company, 
Fairfield Cables Pty., Ltd., was now in 
production. 

Referring to the company’s sub- 
sidiaries Sir John said that Henley’s 
(South Africa) Telegraph Works Co., 
Ltd., was progressing well, the value of 
orders handled being considerably 
more than in 1955. Henley Foundries, 
Ltd. (formerly Oakley Bros., Ltd.) had 
surplus capacity for business in cast- 
ings generally, and the prospects were 
such that they had deemed it prudent 
to enlarge the foundry over recent 
years, and this was still proceeding. 
Further land had been acquired for 
future expansion. The tonnage of 
castings produced last year was an all- 
time record. The tyre sidustry in 
which Henley’s Tyre and Rubber Co. 
was engaged was in a state of tran- 
sition. New types of tyres and new 
tyres with a life almost equivalent to 
the life of a car itself, were becoming 
the order of the day. This must mean 
new capital expenditure and new risks. 
Therefore, they had to give special 
consideration to this subsidiary, having 
regard to their own demands for more 
space at Gravesend for their cable and 
engineering business. 


British Insulated Callender’s Cables, 
Ltd.—The main figures in the accounts 
for 1956 were given in our issue of 
19th April. In his statement ch 
accompanies the report and ac.vunts, 
Mr. W. H. McFadzean (chairman and 
managing director) says that the main 
reasons for the fall in profit have been 
increased costs and intensified com- 
petition both at home and abroad. 
These adverse factors have to some 
degree been offset by the benefits 
being obtained from recent capital 
expenditure and by an increase in sales, 
but, on balance, profit rates are 
appreciably lower. 

Considerable progress has been 
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made during the year on the pro- 
gramme for bringing the factories up 
to maximum efficiency, particularly ir: 
the concentration of power cable pro- 
duction in the largely rebuilt factory 
at Erith and in the reorganisatior 
and extension of the enamelled wir« 
division at Huyton Quarry. Other 
major plans include the provision of 
a new semi-continuous copper rod mil! 
which will not be in operation unti! 
1959-60; the reconstruction of the 
accessories division to meet the grow- 
ing future load envisaged not only for 
railway electrification, but also for 
many new and improved fittings; and 
the provision of a larger manufacturing 
unit for telephone cables on which 
work has already started. 

After referring to the fluctuating 
prices of copper in 1956, Mr. 
McFadzean says that sales of the group 
amounted to £12 million, a new record 
and an increase of £10 million over 
1955. The increase in the volume of 
goods produced was even greater. Of 
the total sales £82 million represented 
sales in this country and the balance 
of £47 million represented direct 
exports from this country plus the turn- 
over of overseas subsidiaries. Speak- 
ing of the effect of the credit squeeze 
on the supply of power cables, Mr. 
McFadzean says that the provision of 
additional mains cannot be very much 
longer delayed, and the form such 
cables may take is receiving the 
directors’ attention. In spite of the fall 
in the price of copper, many customers 
are continuing to install aluminium 
conductors, and there is also the 
possibility that in years to come the 
installation of certain types of mains 
cables will be thermoplastic instead of 
paper. In the field of shipbuilding 
and coal-mining they were pioneering 
the use of synthetic rubbers. 

Referring to some of the interesting 
orders carried out, Mr. McFadzean 
mentions the cables for the Calder Hall 
power station, for which, in addition 
to the standard types they have 
designed a number of specialised 
cables, including a high-temperature 
grab cable used in the plant engaged 
in charging and discharging thermal 
reactors. For the Merseyside and 
North Wales Electricity Board they 
installed the first 33,000 V “ Oilostatic ” 
pipe line cable in this country. One 
of the main features of home business 
has been the work on railway electrifi- 
cation, and they have been requested 
to prepare for the British Transport 
Commission the basic design of the 
overhead equipment required. Another 
problem arising from the operation of 
the railways at 25,000 V a.c. is the 
operation of telephone cables alongside 
the electrified tracks. All open wire 
communications and signalling circuits 


.will have to be replaced by specially 


designed cables for which substantial 
orders have been received. Since the 
inception of the 275 kV super grid 
they have received orders for the 
supply and installation of some 500 
route miles. 
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Notable overseas orders for oil-filled 
cables include the 230 kV cable for the 
British Columbia Electric Co., and 
330 kV oil-filled cables for the Kariba 
power station. On the telecommuni- 
cation side, they have completed the 
installation of coaxial cable between 
Auckland and Hamilton for the New 
Zealand Post Office. For the sub- 
marine power cables connecting 
Vancouver Island with the mainland 
of British Columbia, they designed and 
built a new plant, and manufactured, 
shipped and installed nearly 100 miles 
of cable, some in continuous lengths 
of 16 miles weighing 700 tons per length 
and all capable of operating at 138 kV 
6o0o0ft below water. 

After referring to the group’s over- 
seas interests, Mr. McFadzean says that 
1956 has been another year of great 
endeavour and accomplishment in 
spheres of research and development. 
The new irradiation laboratory came 
into full operation early in the year. 


The British Vacuum Cleaner and 
Engineering Co., Ltd.—Mr. J. J. 
Hambidge (chairman and joint manag- 
ing director) presided at the annual 
meeting held on 30th May. In the 
course of his review of 1956 he said 
that last year he referred to the in- 
creasingly difficult conditions caused by 
the raising of purchase tax to 60 per 
cent and the restrictions on hire pur- 
chase. In addition there were the 
general effects of the Government’s 
monetary policy. They had set out on 
a development programme, both to 
widen their markets, particularly the 
opening of new ones, as for example 
Western Germany, and they also pro- 
moted a vigorous drive on the home 
and other markets. They continued to 
work on the same subscribed capital 
as they had twenty years ago and this 
was a factor of the greatest difficulty 
in the conditions of the credit squeeze 
operating last year. Lack of liquidity 
was, of itself, a major problem in main- 
taining their equilibrium and had its 
consequential effects on their produc- 
tion programme necessitating change 
and loss of rhythm which was ex- 
tremely costly. But for this fact alone 
their drop in profits would have been 
much less, even wholly avoided. 

In these circumstances the directors 
recently decided to realise their holding 
in an associate company and since the 
year end this investment had been sold 
for £52,500 which not only was of some 
further current assistance to their 
liquidity but also provided a profit of 
£37,500 to be taken into the current 
year. The strain on their finances in 
the middle of last year had been pro- 
gressively eased but inflationary con- 
ditions continued. The rapidity with 
which the company’s capital was turned 
over was a matter providing a serious 
problem when a sudden change of 
market was brought about by Govern- 
ment action, and the directors were 
giving attention to this problem. 

They were half-way through the 
current financial year and had made a 


progressive recovery, and in spite of 
another spate of inflationary demands 
making inroads on the _ industrial 
economy of the country, he believed 
that they would have a reasonably 
satisfactory result to show for their 
endeavours this year. 


The London Electric Wire Co. & 
Smiths, Ltd.—Presiding at the annual 
meeting held on 30th May, Mr. A. N. 
Smith (chairman) said that because of 
the substantial balance of orders out- 
standing at the beginning of 1956, 
output was maintained, but during the 
year there was a fall in demand in 
certain sections. This was due in the 
main to the effect of the credit squeeze 
on the motor, radio and domestic appli- 
ance industries. Profit was further 
reduced by continually rising costs. 
The wholly owned subsidiaries had 
made profits during the year. Refer- 
ring to the fluctuating price of copper 
Mr. Smith said that conversations had 
taken place between the principal 
Rhodesian producers and the United 
Kingdom consumers concerning a basis 
for pricing copper, but so far the 
results of these conversations had not 
appeared. Although the possibility of 
aluminium taking the place of copper 
for certain electrical purposes was less 
imminent than when he addressed 
shareholders last year, the use of 
aluminium was bound ultimately to 
increase and their factories were now 
equipped for the production of 
aluminium conductors. 

During the last few years their direct 
exports had been maintained in spite 
of increasing competition. Referring 
to research and developmer?, he said 
that new products resulting irom the 
work of their technical staff had been 
favourably received. In addition, 
several processes had been revised and 
remodelled to give better quality and 
more efficient production. With regard 
to the outlook the outstanding orders 
at the end of 1956 were lighter than at 
the beginning of the year, and although 
at present there was no marked 
improvement in the position, there 
were signs of increasing activity in the 
electrical and motor industries which 
was bound to result in greater demand 
for wires and cables. 


Edwards High Vacuum, Ltd.—In his 
review of the company’s activities in 
1956, Lord Wilmot (chairman) says 
that the year’s turnover represented 
the highest so far achieved. Direct 
exports and orders received through 
agents have increased during 1956. 
Referring to atomic energy, he says 
that the company has developed its 
range of high vacuum equipment to 
standards of leak tightness comparable 
with those required for atomic energy. 


The English Electric Co., Ltd.— 
Lazard Brothers & Co., Ltd., announce 
that out of the issue of 3,044,344 
ordinary shares over 98 per cent of the 
shares provisionally allotted to stock- 
holders were taken up. Approximately 
55,000 excess shares were available for 
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which over 17,000 applications, 
totalling over 3,100,000 shares, were 
received. Applications for nine shares 
and under will be accepted. in full. 
Thereafter acceptances will be by 
ballot, successful applicants receiving 
10 shares each. 


Enfield Rolling Mills, Ltd., is making 
an issue of 1,050,000 £1 ordinary 
shares at 30s a share. -The issue is 
estimated to raise £1,531,500, of which 
£500,000 will be used for additional 
plant and extensions to buildings, the 
balance being available as additional 
working capital. Provisional allotment 
has been made to ordinary stock- 
holders in the proportion of one for 
every three £1 units held. Excess 
share application forms are provided. 
The offer closes on 14th June. 


Ward & Goldstone, Ltd., propose to 
create 2,000,000 “A” ordinary shares 
(non-voting) of 5s each and to issue 
1,383,754 shares by capitalisation of 
£345,938 tos from reserves. These 
“A” ordinary shares will be allotted 
to ordinary stockholders in the ratio 
of one for every ordinary unit held. 
Treasury consent has been obtained. 


The Electrical Apparatus Co., Ltd., 
proposes to create 2,000,000 further 
ordinary shares of 5s each and to issue 
1,125,296 shares by capitalisation of 
£281,324 from reserves. These shares 
will be allotted to ordinary share- 
holders in the ratio of one for every 
ordinary share held. 


Crompton Parkinson, Ltd., are pay- 
ing an interim ordinary dividend of 6 
per cent (against 4 per cent). It is 
stated that the increased rate of 
interim dividend should not be taken 
as any indication that the total distri- 
bution for the year will be increased. 


The Plessey Co., Ltd., has declared 
an interim dividend of 15 per cent 
(unchanged). 


Dictograph Telephones, Ltd., has 
declared an interim ordinary dividend 
of Io per cent (same) on increased 
capital. 


Bankruptcies 


C. C. A. Bright, 5, Nestor Court, Preston 
Road, Brighton, formerly of 22, Hampstead 
Road, Brighton; 46, Harrington Road, 
Brighton; 18, Florian Avenue, Sutton, Surrey; 
and 99, Erskine Road, Sutton, electrician.— 
Trustee, Mr. T. H. Parker, 8, Old Steine, 
Brighton, 1, Official Receiver, released 17th 
May. 

E. Vasey, 21, Bridge Road, Bishopthorpe, 
York, electrician—Last day for receiving 
proofs for dividend 12th June. Trustee, 
Mr. J. L. Williams, 3rd Floor, Pearl Cham- 
bers, East Parade, Leeds, 1, Official Receiver. 

J. H. Pickwell, trading as J. H. Pickwell & 
Co., retailer of electrical goods and handicraft 
materials, at 79, London Road, East Grin- 
stead, Sussex, and as an electrical engineer 
and contractor at 108, London Road, East 
Grinstead.—First and final dividend of 
ts 113d in the £, payable at the offices of 
A. E. Orbell & Co., 7, Old Steine, Brighton, 1. 

W. C. Lawman, 27, Selbourne Road, Luton, 
electrician, lately of 11, Ashburnham Road, 
Luton.—Order made 2nd May suspending 
bankrupt’s discharge for six months until 2nd 
November. 
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Electrical Specifications Recently Published 





The numbers under which the specifications will be printed and abridged are given in parentheses. Copies of any specification (3s 6d 
each including postage) will be obtainable after 12th June from the Patent Office, 25, Southampton Buildings, London, W.C.2. 


1952 

1262. Rangabe, A. R., and Buckingham, 
J.—Electron discharge tubes. 13th January, 
1953. (777030.) 

23517. Automatic Telephone & Electric 
Co., Ltd.—Telecommunication systems. 17th 
July, 1953. (776969.) 


1953 

7194. Benjamin Electric, Ltd., and Fenn, 
J. J.—Electric lighting fittings. 16th March, 
1954. (776820.) 

8178. Electric & Musical Industries, Ltd. 
—Remote indicating systems. 25th June, 
1954. (776779.) 

10198. Fiat Soc. per Azioni.—Current 
supply control circuit for a single-phase 
resistance welding apparatus. 14th April, 
1953. (776542.) 

15097. Young, S. G.—Clamping devices 
for electric cables. 30th August, 1954. 
(Cognate application 30530, 4th November, 
1953.) (776921.) 16140. Electric contact 
pins. 13th September, 1954. (776859.) 
17575. Electric socket connectors. 24th Sep- 
tember, 1954. (776922.) 

18259. Luhrs, C. H.—Device for control- 
ling the transmission of microwaves. Ist 
July, 1953. (776860.) 

19878. Standard Telephones & Cables, 
Ltd.—Arrangement for the adjustment of 
magnetically focused electron beams. 17th 
July, 1953. (776648.) 

20365. General Electric Co.—Ceramic-to- 
metal bonds. 22nd July, 1953. (776970.) 

23298. British Thomson-Houston Co., 
Ltd.—Treatment of low loss ceramic materials. 
23rd August, 1954. (776822.) 

24540. Standard Telephones & Cables, 
Ltd.—Travelling-wave electron discharge 
devices. 4th September, 1953. (776923.) 

25349. Telegraph Construction & Main- 
tenance Co., Ltd.—Indicating and/or con- 
trolling variations in the cross-sectional 
shape of an elongate length of moving material 
in the course of production. 14th September, 
1954. (776653.) 

25520. British Thomson-Houston Co., 
Ltd.—Electric motor control systems. 8th 
September, 1954. (776601.) 

27057. Imperial Chemical Industries, Ltd. 
—Formation of mechanical joints between 
electrical conductors. 4th October, 1954. 
(776836.) 

29816. British Thomson-Houston Co., 
Ltd.—Servo systems. 20th October, 1954. 
(776657.) 

30971. Electrothermal Engineering, Ltd. 
—Electrical heating devices. 18th October, 
1954. (776924.) 

32180. Automatic Telephone & Electric 
Co., Ltd—Telephone systems. 14th Sep- 
tember, 1954. (776971.) 

33041. British Thomson-Houston Co., 
Ltd.—Glass-to-metal seals. 29th November, 
1954. (776972.) 

33557. G.K.N. Group Services, Ltd.— 
Methods of and means for measuring current 
density. 3rd December, 1954. (776861.) 

34578. General Electric Co., Ltd. and 
Tilley, A. T.—Inductance coil formers. 15st 
December, 1954. (776745-) 

35353. Hughes Aircraft Co.—Space charge 
wave discharge tubes. 18th December, 1953. 
(776659.) 


1954 

782. Goodmans Industries, Ltd.—Ribbon 
type electro-acoustic transducers. Toth 
January, 1955. (776782.) 

1984. Soc. Nouvelle de P’Outillage R.B.V. 
et de la Radio-Industrie-—High quality tele- 
vision system. 22nd January, 1954. (776764.) 

4408. British Telecommunications Re- 
search, Ltd.—Telephone systems. 3rd Feb- 
ruary, 1955. (776772.) 


5014. British Thomson-Houston Co., 
Ltd.—Waveguide systems. 18th February, 
1955. (776662.) 

7261. English Electric Co., Ltd.—Elec- 
trical multiplying circuits. 11th March, 
1955. (776974.) 

7575/6. Reyrolle & Co., Ltd., A.—High 
voltage electric circuit-breakers of the air- 
break type. 15th March, 1955. (776747/8.) 

9428. Londex, Ltd., and Stern, W. L.— 
Wattmeters. 20th June, 1955. (776663.) 

9560. English Electric Co., Ltd.—Electric 
stabilising circuits. 25th March, 1955. 
(776546.) 

11695. Metropolitan-Vickers Electrical 
Co., Ltd.—Spark-over protective devices for 
low voltage electrical apparatus. 19th July, 
1955. (776867.) 

12228. General Electric Co., Ltd., and 
Brandreth, R. D.—Inductance coils. 26th 
April, 1955. (776746.) 

13454. Parmiter, Hope & Sugden, Ltd.— 
Electric fuses. 29th April, 1955. (776609.) 

13606. British Thomson-Houston Co., 
Ltd.—Glass compositions. 2nd May, 1955. 
(776784.) 

14103. Hoover, Ltd.—Washing machines, 
12th May, 1955. (776785.) 

14183. Standard Telephones & Cables, 
Ltd.—Regulated power supply equipments. 
6th May, 1955. (776550.) 

16088. General Electric Co., Ltd., and 
Taylor, S.—Liquid-blast electric  circuit- 
breakers. 31st August, 1955. (776668.) 

16109. Teddington Industrial Equipment, 
Ltd.—Electric follow-up systems. 11th May, 
1955. (776868.) 

16458. Holmes & Co., Ltd., W. C., and 
Cosby, W. T.—Electrostatic precipitators. 3rd 
June, 1955. (Cognate application 32184, 6th 
November, 1954.) (776611.) 

16997. Marconi’s Wireless Telegraph Co., 
Ltd.—Pulse detector and rectifier circuits. 
24th May, 1955. (776787.) 

18132. Cinema-Television, Ltd.—Appara- 
tus for the electronic counting of objects. 21st 
June, 1955. (776670.) 

18900. General Electric Co., Ltd.—Elec- 
tric contact members. 28th June, 1955. 
(776872.) 

19587. Compagnie Générale de ‘Télé- 
graphie sans Fil.—Very high frequency filters. 
sth July, 1954. (776673.) 

21908. Metropolitan-Vickers Electrical 
Co., Ltd.—Magnetic coupling devices includ- 
ing brakes and clutches. 7th July, 1955. 
(776714.) 

22798. Landis & Gyr Akt.-Ges.—Electric 
time switches. 5th August, 1954. (776981.) 

23464. British Thomson-Houston Co., 
Ltd.—Circuit arrangement for braking d.c. 
motors. 22nd July, 1955. (776937.) 

24717. General Electric Co., Ltd., and 
Biggs, A. J.—Colour television systems. 22nd 
August, 1955. (776554.) 

24954. Siemens Bros. & Co., Ltd.—Plug 
and socket connecting boxes. 25th Novem- 
ber, 1955. (776876.) 

26335. Welwyn Electrical Laboratories, 
Ltd.—Variable_ electrical __ resistors. 19th 
July, 1955. (776985.) 

26502. Reyrolle & Co., Ltd., A.—Circuit- 
breaker trip mechanisms. 9th September, 
1955. (776556.) 

27778. Santon, Ltd.—Rotary _ electric 
switches. 21st September, 1955. (776792.) 

27836. Chilton Aircraft Co., Ltd.—Elec- 
trical circuit-breakers. 26th September, 1955. 
(776941.) 

28092. Philips Electrical Industries, Ltd. 
—Colour television systems. 29th Septem- 
ber, 1954. (776878.) 

28156. Automatic Telephone & Electric 
Co., Ltd.—Electromagnetic relays. 7th June, 
1955. (776879.) 


28258. Jones, D. G.—Mercury switches. 
28th September, 1955. (776558.) 

28747. Belling & Lee, Ltd.—Electricai 
filter network. 8th December, 1955. (776755.) 

28835. South Wales Switchgear, Ltd. 
Nicholas, A. J., and Buttrey, R. N.—High 
voltage switchgear. 22nd September, 1955. 
(776561.) 

29827. Philips Electrical Industries, Ltd. 
—Carrier-wave signal transmission systems. 
15th October, 1954. (776989.) 

29940.  Plessey Co., Ltd.—Thermionic 
valve holders. 29th September, 1955. 
(776881.) 

31805. Hartmann & Braun Akt.-Ges.— 
Capacitors in which the dielectric is a gas 
under high pressure. 3rd November, 1954 
(776564.) 

33395. English Electric Valve Co., Ltd.— 
Collector electrodes for klystron tubes. 25th 
July, 1955. (776683.) 

33432. Western Electric Co., Inc.—Tele- 
graph switching systems. 18th November, 
1954. (776946.) 

34191. Vickers-Armstrongs (Aircraft), 
Ltd.—Clips for securing bunches of electric 
cables and the like. 13th September, 1955. 
(776886.) 

34825. Metropolitan-Vickers Electrical 
Co., Ltd.—Electrically driven textile machines. 
8th November, 1955. (776685.) 

35624. Cherry, J. D.—Reels or spools for 
electric cables. 9th December, 1955. (776738.) 

36733. Standard Telephones & Cables, 
Ltd.—Selection system for a_ television 
receiver set. 20th December, 1954. (776887.) 

37031. Pulvani, C. F.—Electrostatic 
recording and reproducing systems or appara- 
tus. 22nd December, 1954. (776996.) 

37259. General Electric Co.—Colour tele- 
vision receiving apparatus. 23rd December, 
1954. (776687.) 

37416. Hughes Aircraft Co.—Travelling- 
wave tube. 24th December, 1954. (776952.) 


1955 

47. Marconi’s Wireless Telegraph Co., 
Ltd.—Modulating devices for micro waves. 
6th October, 1955. (776797.) 

789. Hawke, W.—Clamping glands for 
armoured electric cable. 9th December, 1955. 
(776890.) 

868. Busch-Jaeger Diirener Metallwerke 
Akt.-Ges.—Electric cam switch. 11th 
January, 1955. (776572.) 

3572. Schloemann Akt.-Ges.—Presses for 
sheathing cables. 7th February, 1955. 
(776570.) 

5467. Busch-Jaeger Diirener Metallwerke 
Akt.-Ges.—Case for the watertight enclosure 
of electric switches, junction boxes and like 
electrical apparatus. 23rd February, 1955. 
(776573-) 5470. Electric switch especially 
suitable for mounting in a thin wall. 28th 
July, 1955. (776574.) 

7728. Smit & Co.’s Transformatoren- 
fabriek N.V., W.—Transformer windings. 
16th March, 1955. (776692.) 

9449. General Electric Co.—Particle 
accelerators. 31st March, 1955. (776802.) 

14074. Hazeltine Corporation.—Pulse- 
translating system. 16th May, 1955. 
(776581.) 

14940. Amp, Inc.—Electrical connections 
and methods of and apparatus for making 
same. 24th May, 1955. (776698.) 

15769. Giannini & Co., Inc, G. M.— 
Electrical potentiometers, variable resistances 
and the like. 1st June, 1955. (776703.) 

16485. General Electric Co.—Mass spec- 
trometers. 8th June, 1955. (777005.) 

19160. General Electric Co.—Speed 
limiting devices for turbines. 1st July, r955. 
(777008.) 

[Continued at foot of page 1081 
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CONTRACT INFORMATION 


Accepted Tenders and Prospective Electrical Work 





CONTRACTS OPEN 


Where * Contracts Open” are advertised in 
our “ Official Notices”? section the date of 
the issue is given in parentheses 


Argentina.—Water and Electricity Board, 
Buenos Aires. 24th June. 393 generating 
sets, ranging from 20 kW to 1,000 kW, and 
accessories. (E.S.B. 13168/57. Ten/26038.)* 

Blyth (Northumberland). — Corporation. 
Electrical installations in 50 new houses at 
Cowpen. Borough engineer, Municipal 
Offices. 

Bodmin.—Town Council. 29th June. 
Twenty-nine 12-gallon electric water heaters 
and twenty 14-gallon electric water heaters in 
houses at Green Lane, Borough engineer, 
Municipal Offices, Priory House. 

Burma.—Burma Purchase Board, Rangoon. 
13th June. Electrically driven air condition- 
ing unit. (E.S.B. 13792/57. Ten/26124.)* 

Chile.—Oficina de Adquisiciones, Minis- 
terio de Obras Publicas, Santiago. 15th June. 
Two 850 MVA diesel-electric generating sets. 
(E.S.B. 13326/57. Ten/26061.)* 

Edinburgh.—North of Scotland Hydro- 
Electric Board. Electrical installation at 
Shin power station. (See this issue.) 

Gateshead.—Corporation. roth July. Elec- 
trical installation at Hill Head Secondary 
Modern School. (See this issue.) 

Horsham.—U.D.C. 24th June. Lighting 
improvements, Rusper Road. (See this issue.) 

India—Madras Port Trust. 24th June. 
Two battery operated electric trucks. (E.S.B. 
13356/57. Ten/26082.)* 

Damodar Valley Corporation 132 and 
33 kV disconnecting switches for Panchet Hill 
project. Date for the submission of tenders 
extended to 1§th July. (See this issue.) 

Irish Republic.—Kerry County Council. 
29th July. Two electrically-driven centrifugal 
pumps. (E.S.B. 13550/57. Ten/26101.)* 





* Specifications may be inspected at the 
Export Services Branch, Board of Trade, Lacon 
House, Theobald’s Road, London, W.C.1 
(Chancery 4411; extension 769). 


King’s Lynn.—Borough Council. 1st July. 
Three sets of electrically driven vertical centri- 
fugal pumps with equipment, at Hardwick 
Road pumping station. H. G. Ridler, 
borough engineer, Clifton House, 17, Queen 
Street. 

London.—India Store Department. 4th 
July. Secondary batteries. (See this issue.) 

Londonderry.—R.D.C. 26th July. Pump- 
ing machinery and switchgear for Faughan 
pumping station. (See this issue.) 

Machynilleth.—U.D.C. 22nd June. Street 
lighting equipment. (See this issue.) 

Malta.—Government. 1th July. Dis- 
tribution equipment including overhead lines 
and cables. (See this issue.) 

Manchester.—Corporation. 24th June. 
Wiring and equipment at Soss Moss Special 
School. (See this issue.) 

New Zealand.—G.P.O., Wellington. 27th 
June. Operator cords. (E.S.B. 13380/57. 
Ten/26103.)* 1st July. Starters for fluores- 
cent lamps. (E.S.B. 13196/57. Ten/ 
26033.)* 2nd July. Mercury tubes and 
rectifier valves. (E.S.B. 13378/57. Ten/ 
26067.)* 8th July. Power cable. (E.S.B. 
13372/57. Ten/26063.)* 11th July. 
Inspection handlamps. (E.S.B. 13373/57. 
Ten/26066.)* 12th July. Coaxial cable. 
(E.S.B. 13375/57. Ten/26065.)* 22nd July. 
Terminating glands. (E.S.B. 13391/57. 
Ten /26064.)* 

Dunedin Corporation Electricity Depart- 
ment. 22nd August. Equipment for control 
of water heating load, street lighting control 
and for other loads. (E.S.B. 13316/57. 
Ten/26054.)* 

Auckland Electric Power Board. 21st June. 
Mercury vapour and fluorescent street light- 
ing lanterns. (E.S.B. 13672/57. Ten/26102.)* 

Portuguese East Africa.—Stores Depart- 
ment, Treasury, Lourenco Marques. 12th 
June. Intercommunication and _ telephone 
equipment. (E.S.B. 13140/57. Ten/26128.)* 

Salford.—Corporation. 29th June. Time 
switches. (See this issue.) 

South Africa.—Stores Department, South 
African Railways, Johannesburg. 26th June. 
Electric cable. (E.S.B. 13347/57. Ten/ 





NEW PATENTS (Continued) 


20928. Svenska Reliafabriken Aktiebolaget. 
—Intercommunication systems. 19th July, 
1955. (776588.) 

22011. Philips Electrical Industries, Ltd. 
—Transistor amplifiers, 29th July, 1955. 
(776589.) 

24445. Rosenthal-Isolatoren Ges.—Insu- 
lating arrangement for attachment to line sup- 
ports for electric overhead lines. 25th 
August, 1955. (776965.) 

24997. General Electric Co.—Control of 
rolling machines. 31st August, 1955. (776592.) 

25174. Hoover, Ltd.—Electric irons. Ist 
September, 1955. (776857.) 

25739. Standard Telephones & Cables, 
Ltd.—Coders for electric pulse code modula- 
tion systems. 8th September, 1955. (776723.) 

26046. Lhuillier, O. G.—Connecting 
devices for electrical conductors. 12th Sep- 
tember, 1955. (776593.) 

27896. Standard Telephones & Cables, 
Ltd.—Delay devices. 30th September, 1955. 
(776912.) 

31477. Philips Electrical Industries, Ltd. 
—Selectors comprising wipers adapted to be 
moved to fixed contacts in a contact position 
of the selector. 3rd November, 1955. (776731.) 

33412. General Electric Co.—Glow type 


thermal switch. 22nd November, 1955. 
(776596.) 

33425. Philips Electrical Industries, Ltd. 
—Transistor amplifiers. 22nd November, 
1955. (776639.) 

34122. Arrow Electric Switches, Ltd.— 
A.c. switch mechanism. 29th November, 
1955. (777024.) 

34227. Bosch Ges., R.—Commutator 
manufacture. 30th November, 1955. (777025.) 

34299. Siemens & Halske Akt.-Ges.— 
Disc-shaped spacing members for coaxial high 
frequency transmission lines. 30th Novem- 
ber, 1955. (776637.) 

35769. General 
changing transformers. 
1955. (776966.) 

35876. Westinghouse Electric  Inter- 
national Co.—Refrigeration apparatus. 14th 
December, 1955. (776597.) 

36151. Standard Telephones & Cables, 
Ltd.—Radio location system. 16th December, 
1955. (776737.) 

1956 

37058. British Telecommunications Re- 
search, Ltd.—Telephone systems. 3rd Feb- 
ruary, 1955. (Divided out of 776772.) 
(776773.) 


Electric | Co.—Tap 
13th December, 


26045.)* 28th June. Radio equipment. 
(E.S.B. 13350/57. Ten/26051.)* 26th June. 
Ultrasonic impulse testing equipment. (E.S.B. 
13349/57. Ten/26086.)* 28th June. 
Storage cells. (E.S.B. 13280/57. Ten/ 
26083.)* 

City Treasurer’s Department, Johannes- 
burg. Telemetering equipment. (E.S.B. 
13357/57. Ten/26097.)* 20th June. V.hf. 
radio telephone equipment. (E.S.B. 13358/57. 
Ten/26099.)* 

Durban Electricity Department. 28th 
June. Switchgear and battery. (E.S.B. 
13311/57. Ten/26071.)* 

Southend-on-Sea. — Corporation. 17th 
June. Electrical storage heaters, lighting 
units, etc. (See this issue.) 

Thailand.—Post and Telegraph Depart- 
ment, Bangkok. roth June. Pole mounting 
cable terminal boxes. (E.S.B. 13452/57. 
Ten/26079.)* 

Wrexham.—Borough Council. 21st June. 
Electrical installations in 139 dwellings, Offa 
io and Montgomery Road. (See this 
issue. 


WORK IN PROSPECT 


Particulars of new works and building 
schemes for the use of electrical installation 
contractors and traders. Publication in this 
section is no guarantee that electrical work 
is definitely included. Alleged inaccuracies 
should be reported to the Editors 

Airdrie.—Flats (144), Bellsdyke; J. A. Bent, 
Scottish Special Housing Association, 15/21, 
Palmerston Place, Edinburgh, 12. 

Ashby.—School, Riddings estate (£59,000); 
county architect, Lincoln. 

. Barking —Main garage, workshops and 
administration block (£40,000), Central Depot 
Scheme; E. R. Farr, town clerk, Town Hall. 

Bath.—Flats (94), Kingsmead area; 
Hugh D. Roberts, architect, 30, Brock Street. 

Belfast.—Additional ward unit at Royal 
Belfast Hospital for Sick Children (£100,000); 
Northern Ireland Hospitals Authority, 44/46, 
Queen Street, Belfast. 

Billingham-on-Tees.—Three-storey block of 
flats, South View; E. Shaw, U.D.C. surveyor. 

Birmingham.—Works extensions; W. H. 
Briscoe & Co., Ltd., Wharfdale Road. 

Shops (21), with 35 dwellings over, Fairfax 
Road, West Heath; A. G. Sheppard Fidler, 
city architect, Civic Centre. 

Cambridge.—Shops and offices, Emmanuel 
Street; Prudential Assurance Co., Ltd., Hol- 
born Bars, London, E.C.1. 

Cardiff.—Offices; Guest Keen Iron & Steel 
Co., Ltd., East Moors. 

Chingford.—Flats (32), Ainslie Wood Road; 
borough surveyor. 

Conisbrough.—Mental hospital, near Crook- 
hill Hall Sanatorium; Sheffield Regional 
Hospital Board, Fulwood House, Old Ful- 
wood Road, Sheffield, Io. 

Crewe.—Houses (112), Marshfield Bank 
estate; borough engineer, Municipal Buildings. 

Dalston (Cumberland).—Proposed factory 
for Nestlé, Ltd., Hayes, Middlesex. 

Darlington.—Public house, Burnside Road, 
for J. Smith’s Tadcaster Brewery Co., Ltd.; 
Sir B. Wilson, architect, 28, High ‘Street, 
Tadcaster. 

Church, St. Mark’s Parish; J. G. Hellawell, 
1, Eldon Square, Newcastle-on-Tyne. 

Dorking.—Houses, maisonnettes, flats and 
bungalows (211), Goodwyns estate; U.D.C. 
surveyor, Pippbrook, Dorking. 

Durham.—Dunston Hill Modern School 
(£158,000); H. Kindred, Ltd., builders, 371, 
West Road, Newcastle-on-Tyne. 
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Three nursery schools at Hebburn and old 
people’s hostel at Chester-le-Street; county 
architect, South Street, Durham. 

Easington.—Pithead baths, canteen, medical 
centre, etc., at Murton-Eppleton New Mine; 
N.C.B. Architect’s Department, Ashfield 
Towers, Gosforth, Newcastle-on-Tyne. 

Fife.—Extensions to County Buildings 
(£230,000); county architect, County Build- 
ings, Cupar. 

Guisborough.—Additions to Guisborough 
General Hospital for Newcastle Hospital 
Board, Benfield Road, Newcastle-on-Tyne 
(£54,000); P. H. Knighton, Board’s chief 
architect. 

High Wycombe.—Extensions to College of 
Further Education; Walden & Sons, Ltd., 
builders, Gravel Hill, Henley-on-Thames. 

Hostel for old people at Barry Lodge site, 
Cressex Road; Bucks county architect, County 
Offices, Walton Street, Aylesbury. 

Isle of Ely.—Second instalment of College 
of Further Education, Wisbech, and horticul- 
tural station buildings, Wisbech Institute; 
county architect, County Hall, March, Cambs. 

Leeds.—Eight blocks of ten-storey flats; 
Wm. Townson & Sons, Ltd., builders, Higher 
Swan Lane, Bolton. 

Llanmartin.—Houses (50); Powell & 
Alport, architects, Martins Bank Chambers, 
High Street, Newport, Mon. 

London.—Office block, Eastbourne Ter- 
race, Bayswater; Cecil H. Elsom, architect, 
10, Lower Grosvenor Place, S.W.1. 

Reconstruction of Queen’s Theatre, Shaftes- 
bury Avenue; G. E. Wallis & Sons, Ltd., 
builders, 231, Strand, W.C.2. 

New buildings at Brixton Day College 
(£365,520); Architects’ Department, L.C.C., 
County Hall, Westminster Bridge, S.E.1. 

Maidenhead.—Hotel, Hampden _— Road; 
Edgington, Spink & Hyne, architects, 52, 
High Street, Windsor. 

Manchester.—Portway Hotel, Woodhouse 
Park; Brameld & Smith, architects, Corn 
Exchange Buildings. 

Shops, Langley estate, Middleton 
(£126,650); city architect, Town Hall. 

Middlesbrough.—Factory building, Marsh 
Road; Lionweld, Ltd. 

Houses (215), Easterside; J. A. Kenyon, 
borough engineer. 

Newbottle (Co. Durham).—Houses (28), 
Coaley Lane; William Leech, Ltd., builders, 
St. James Street, Newcastle-on-Tyne. 

Newcastle-on-Tyne.—Child welfare centre 
and_ school clinic, Ravenswood Road; 
G. Kenyon, city architect, 18, Cloth Market. 

Additions to College of Further Education 
(£72,000); city architect. 

Proposed new Royal Station Hotel; British 
Railways. 

Block of offices, West Road, for Guthrie & 
Co.; H. Kindred, West Road. 

Newton Aycliffe-—Houses (90) for Aycliffe 
Development Corporation; G. A. Goldstraw, 
chief architect. 

Northwich.—Houses (103); R.D.C. 
veyor, Whitehall, Hartford, Cheshire. 

Nottingham.—Residence for 
(£160,000), Woodborough Road; 
Cawley, Ltd., builders, 151, Canal Street. 

Portchester. — Crematorium, |Cornaway 
Lane; borough engineer, Town Hall, Gosport. 

Purbrook.—Dwellings (107), Crookhorne 
Lane; John C. Nicholls, Ltd., Court Lane, 
Cosham. 

Rochester.—Flats (228), Riverside estate; 
borough surveyor. 

St. Albans.—Hotel, Abbotts Avenue and 
Wallingford Walk; Benskins Watford Brewery, 
Ltd., 196, Lower High Street, Watford. 

Scarborough. — New technical college; 
county architect, County Hall, Northallerton. 

Scunthorpe.—Hostel for old people, Queens- 
way (£45,600); county architect, Lincoln. 

Seaham Harbour. — Grammar-technical 
school (£150,000); county architect, Durham. 

Shifnal.—Houses (100), Albrighton; R.D.C. 
surveyor, The Grove, Shifnal, Salop. 

South Cambs.—Houses (42); R.D.C. sur- 
veyor, County Hall, Hobson Street, Cam- 
bridge. , 


sur- 


Women 
John 


South Shields——Swimming baths; John 
Reid, borough engineer. 

Shops, Laygate, for Allen & Co., Ltd.; 
R. Collins, architect, St. Hilda Street. 

Masonic hall, Prince Edward Road; Page, 
Son and Hill, architects, 75, King Street. 

Stanley.—Laboratories, Louisa Colliery; 
National Coal Board, Springfield House, 
Shotley Bridge, Co. Durham. 

Stockton-on-Tees.—Factory, Dog Hill 
trading estate; Quayside Engineering Co., 
Ltd., Brougham Street. 

Strood.—Houses (215) for employees of 
Kent Oil Refinery; R.D.C. surveyor, Frinds- 
bury Hill, Rochester, Kent. 

Sunderland.—Rebuilding of store premises, 
Holmeside, for Grantham & Co. (£30,000); 
Stephenson & Gillis, Saville Chambers, New- 
castle-on-Tyne. 

Extensions to Technical College (£207,318); 
borough architect. 

Totnes.—Civic hall; G. A. Jellicoe, archi- 
tect, 12, Gower Street, London, W.C.1. 

Wakefield.—County Council staff club, 
Bond Street (£44,000); West Riding county 
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architect, Bishopgarth, Westfield Road, 


Wakefield. 
Wallasey.—Dwellings (121), Twickenham 
Drive; borough architect. 


Wallsend.—Secondary technical schoo! 
(£280,091); county architect, County Hall, 
Newcastle. 

Walsall.—Shopping arcade, Park Street; 
City & Town Buildings, Ltd. 74/76, Old 
Christchurch Road, Bournemouth. 

Watford.—Crematorium, Garston; Welch 
and Lander, architects to West Herts 
Crematorium Joint Committee, 38, Gloucester 
Place, Portman Street, London, W.1. 

Willesden.—Houses (319), Shoot-up Hill, 
South Kilburn and The Oaks; borough engi- 
neer, Town Hall, Dyne Road, Kilburn, Lon- 
don, N.W.6. 

Windsor.—Clewer Manor County Junior 
School (£59,355); Berks county architect, 
Wilton House, Parkside Road, Reading. 

York.—Showrooms and offices, 70, Low 
Petergate; Harry Jacobs, Ltd., 29, Wrights 
Lane, London, W.8. 





APPLICATIONS have been made for the 
registration of the following trade marks. 
Objections may be entered up to the dates 
mentioned :— 


15th June 

CHILTON. No. B734,584. Class 9. Electric 
circuit-breakers.—Chilton Electric Products, 
Ltd., Hungerford, Berks, and Chilton Aircraft 
Co., Ltd., Hungerford. 

METALASTIK. No. 748,044. Class 9. Anti- 
vibration mountings made of rubber and metal 
or of artificial rubber and metal and being 
fittings for electrical apparatus and instru- 
ments, etc.—Metalastik, Ltd., Evington Valley 
Road, Leicester. 

CaDENzA. No, 762,513. Class 9. Micro- 
phones, sound amplifiers, apparatus for record- 
ing and reproducing sounds, etc.—Simon 
Sound Service, Ltd., Recorder House, 46-50, 
George Street, Portman Square, London, W.1. 

GEMINOL. No. 762,951. Class 9. Electri- 
cal resistances made of metal alloys.—British 
Driver-Harris Co., Ltd., Gaythorn Mill, 
Albion Street, Manchester. 


22nd June 

ExtmaG. No. 758,118. Class 9. Radio, 
television and sound recording and reproduc- 
ing instruments and apparatus, but not 
including magnetic cores for electrical 
apparatus.—Electro Acoustic Industries, Ltd., 


MARKS 


Stamford Works, Broad Lane, Tottenham, 
London, N.15. 

Atwac. No. 759,431. Class 9. Electronic 
apparatus for use in the calculating and 
furnishing of data and statistical information. 
—Autronic Aktiebolag, Stockholm, Sweden. 
Address for service, c/o Wildbore & Gibbons, 
101, Leadenhall Street, London, E.C.3. 

Biue Star. No. 760,429. BLUE STAR 
(design). No. 760,430. Class 9. Electric 
batteries—Blue Star Garages, Ltd., 35, High 
Street, Hampstead, London, N.W.3. 

DeccA ‘TRACKMASTER. No. 761,446. 
Class 9. Radar instruments and apparatus.— 
Decca Record Co., Ltd., 1 and 3, Brixton 
Road, London, S.W.9. 

SERVOMEX. No. 761,793. Class 9. Elec- 
trical and electronic apparatus and instruments 
and parts.—Servomex Controls, Ltd., Crow- 
borough Hill, Jarvis Brook, Sussex. 

LuciFER. No. 762,449. Class 9. Electric 
relays.—Lucifer S.A., Geneva, Switzerland. 
Address for service, c/o George Ham & Co., 
93-94, Chancery Lane, London, W.C.2. 

RaPikon. No. 762,710. Class 9. Elec- 
tronic apparatus and instruments and parts.— 
Shandon Automation & Electronics, Ltd., 6, 
Cromwell Place, London, S.W.7. 

S1LverR ACE (design). No. 762,797. Class 9. 
Batteries for the starting and lighting of motor 
land vehicles—Green Ace Motors, Ltd., 301, 
Norwich Street, Ipswich. 


NEXT WEEK’S EVENTS 


" Organisers of electrical functions are advised to make use of the “ Electrical 
Review ”’ clearing house, Room 221, Dorset House, Stamford Street, London, S.E.1, 
to ascertain that proposed dates do not clash with others already arranged. 


Monday, roth June 

Lonpon.—White Hall Hotel, Bloomsbury 
Square, W.C.1. A.S.E.E. Central London 
Branch. Annual general meeting. 


Tuesday, 11th June 

Lonpon.—Connaught Rooms, W.C.2, 12.30 
for 1 p.m. Electrical Industries Club 
luncheon. 


Wednesday, 12th June 

BIRMINGHAM.—Birmingham Exchange and 
Engineering Centre, Stephenson Place, 
6.30 p.m. A.S.E.E. Birmingham Branch. 
Annual general meeting. 

BRADFORD.—Midland Hotel, 7.30 p.m. 
A.S.E.E, Bradford Branch. General meeting. 

Lonpon.—Caxton Hall, 10.30 a.m. Elec- 
trical Engineers’ Exhibition. Meeting of 
exhibitors. 


Thursday, 13th June 

SouTHSEA.—Royal Beach Hotel, 7.15 p.m. 
A.S.E.E. Portsmouth Branch. Annual general 
meeting. 

WIMBLEDON.—Prince of Wales Hotel, Hart- 
field Road, S.W.19, 7.15 p.m. A.S.E.E. South 
West London Branch. Annual general 
meeting. 


Friday, 14th June 

BrisToL.—Grand Hotel, 7.45 p.m. A.S.E.E. 
Bristol and West of England Branch. Annual 
general meeting. 

CrEWE.—Royal Hotel, 7.30 p.m. A.S.E.E, 
Stoke and Crewe Branch. Annual general 
meeting. 


Friday, 14th June, to Friday, 21st June 


BIRMINGHAM.—Bingley Hall. Safety and 
Factory Efficiency Exhibition. 





